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BIM-ll )\^nlaj j ^ajg U j jLftC-VI S^lc.); JJxJl AjaUjfll i £ 1 J 


jjjjUII diL\£jaujj CjUII£joiV JjU iUAj UjiaJI ciiLnUll CiLjjjI I A\ L.I 
^UlUJl 4_jjudJl jA U» lc-jj jU»Vl j Ui .Jl <LSU ^3 jjfUU Ullc- jj^jjJl jl V) t^llUa.j 
(J^LUl ^il^ll jjfU L_Jjj^j Cl jU» jU ^ jjJaj-Ul JaJJJJ U»Ajc- j£Jj ... ^SUSI ^ 

jUcjI ^gj) ^aA.lU jJajLaJ UUU j _ __ ^slUl jA j jjjLujL/I jA ^jLuuVI ^filUlj j^l 
^jjJaj jjQ SllilujVI (^gic- jjoaJl ^9 JUJI li^j ___ ig-U *A >1 q“. i'Sl\ Ajjjjil jjc. jjj 
Cjlc-ljjuall 1*J U aUjU UaijjuaUj jAIjll UuJaj ^9 jUcLM ojUI ^9 SIM 

(illLl ^JJjjj ^jxiajUl IU C5^ 'UUa L_1j£I jl “^jJ. jaC.” L_llla Ul 

ojlc.) UjU^jIj Iajj UaUj UjVjI j-aj l-jjUuj UjUuV U>.Uj j^Vl ji U& .iU j 

A3jjJaj Uj Jil Ajuij ojUiUl l_£3jjJaj LgJaj' juiaj 1 gUl j>dj 1 g juAUqj jUc-VI 

UjUjVl (Jj3 BIM ^JJJj lUIjUI ^ UlluJI J^j tUA UajUJI olc.|j-d 
UaIjJI UiJU ^ ui V)_■‘U j (J^i cs^*J UUl aU ojliUdVI ^jj jk <-_j jjUIj 

jJaUa (. U«al Jc; (josil JL^.U juajj^aaJl 4_^j ^5^* ^ j ^ UjjuJl Uajjua^.j 

ojUI jj (_gJjVI aUjUJ j^uudJI jjdVU (jduJj L j* *• j^l UjUUJI j. j jjUaJI 
jjj UJliljVI aUjUI ^9 j£Jj ___ j£jU1 ^UjUJI j AjIUUVI AjjjJajUl jUcVI 
jJaUUl UL»A‘J ^.UjJI A v^i A jL'mI jjdjjudUJl jUaJ o jULuoUl A j^VJ' j j jl jJaJl 
ojjjjJaJl jj JlU ^jjiJj I^JjAU jU jJaUa ^ jjfU Lg_UlUj oJjJaJl 
jl UjUjVI cJU. u ij-n. ^jUJI j£J ^aJjudJI JU Ud jJajUl oU ^jjj ^Jc. Ja*JI 
AjVU jjj (J^uudl ^ <■ jjUajJlJ jj»uaaJl (J-alc. jU Aj*JjJaJl ji AjjUdjVI Uljlj£Jl 
AjU ^jjJa j-UJj _ _ AjudUUj A JtJjjud jUc.) ‘Ulclj AjjUJI jj f UJl j 
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(Focus on Modelling) LUU j£J\\ aAS\ ji jlu, Jib J 


c> .BIM s-liJl CiiLijijtui SjLI Jl>ui (j^ (JJ^k^.Qj (j^oJ jj^.Aa1a 1I jl ^ALuJl 

CiJ-i^uijjJl jjjixAj jjl^Ull c-LjJI CiLijlxui (JSjujj La ^Jc J.W^a jlijl Vj A-^jJalj Ciilijjxj ^j^j ^»*ic 

^jijjiiii cijiaj^aii j^^.^ jA jix^ii jjc. ^jujiiii il^ .ujjjjxiii i^j ^-lvi uijjjouJi ^uuAiii ^Jc jUjVL 

;^JLJl£ ^j (*LnJI cijLijlx^ ^ALu ) BIModslS Jl l$ - >LVi ^UJI <jjIj>VIj 


oLuV! UJ^ U’ 

^(^WjaJI jju^aixJl L^jljJ^J - ^jLuall ^AUjII ^ jjusaLc. (jA AUllq 

^(UjLLj Sic.li Jj^ui (JA J£A) SJ.Wj^ UjLijLtui (j<uJaJJ J jLoui ^aUaJ 4J 

jj£j Lft^jc- 4 -Lj jl>i> jjj AiuLJJ (JjLia ;ijja jl ^cljS) J-iaj^J! ci£JuuJjuiiJlj j^lL.II jjj Aikl^lL ciAiulc AjU 

(jl^aJl A-aii3 L-jLII 

.^jJ (jl (JA c-Lj L Luajj 


0^_9 L (<J m -S O 



ul>Lo <) 1 t o J-O f g .» >. o 

(BIM Model) 


u Oj ^ 3 (Objects) LAijL. 

.(JS& (JjJJ«l] diLLn]! Sic-lS 
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(Succar, 2008) 


^Luil UjLajLua ^JLul JjuLuJI UjL.w^il 2.1 cJ^-^ 













































































^aj^ £- 1 a^. (jj (J^ill (JC- .BIModel S-tjjll CljLa^lx^ ^J^ajI <LaLai ClilijjJtJ Sjj^AaII j-^ajL^a^Jl jl 

I^jAHa j^a^lVLjjV Igi* <ljL^a ^3 CiUdudll jJaj^. ^ll Igj Au^aliJl CjljLiLiVI U QjjJa*i A^IiaaIIJJO jl A^LiaaII BIM 
j^ljxJl jj.Wn ^ajoj jt JjLlL*11 JjjuujjII ^C-Sl UjaJl dijlS jlj _<judij BIM ^iilauua^ AjjUjII l^luaSlUj Au^aliJl 
^^ja j^j) A-iLjai ciiUjud fj jjuj L—Ludjij <lljji aJjLLH i$j < 3 ^ v i^jt V) <j^ 3 jli cjUj^ji ^lll ji (parametric) 
^Jc- ©SketChUp JL) ^-aJajuJl ja. Jl ;<jUJ1 ^JaJjudJ (UjJO WjJjudJ ^jll L11j) Ljj^a^Jl U_flJjLtjll _(jjj£ L_ 11 ^.jj 
aJc jJa 2 v (Autodesk® VIZ Jl>) ^jL'j (® 3 D AutoCAD JJ ^ui' u 1 ^' ‘(jLli 

<^jll 3 D ^LuVl Ajj^Ij jj^alisLll ^Jc* qAiLuuaII dAju^Lall Uajl jjjJaJJ ^LuJjudVI .BIModelleTS ^LjII CjUjLlj *U.Aaj AAj ^a 

.(©Inventorj ®SolidWorks®‘ Edge J^) etil'j Lu 1 **-* 1 ' a^^JI JU-> ^ jU ^ 


Ll_d_i 

■ - ■-■ 1' 



^.juJa jUL I Aj.Li.LL jI ^qJj- LjS 

duLkuLa gi (LEOAR) utUiJj 



j ■ Jj rj hh'jJI U>lgj | j > ■ ki J_C. - »Vpl i ii I pJjij LjlS 

us (VectQr - Based} 
i,Liu jtAutoCAD LT> 



j V ■• Ui-IjjI j|_- ,_L J_£ - ■V.H.I •'■< I |— ■ ■ L<l_j 
.JiLjjij j-> I ■•■ V 7j I-, ..J-f 1 

-nLitU jfSketchUp] 


oLo_LU_>iuO 

£j0j-Uh-4 uX JLS-iil^ 





^LLII CIUjLl^ *U.Aaj1 A-IajIa jjjlII jj^at-i*Jl 2.2 (J^-^l 


j^Iju^UI 

[ 1 ] Blackler, F. ( 1995 ) Knowledge, Knowledge Work and Organizations: An Overview and Interpretation, 
Organization Studies, 16 , 6 , 1021 - 1046 . 


:^Vi JUuli 

Episode 2: Focus on Modelling 
httD://www.bimthinksDace.com/2005/12/the bim episode.html 

(JjjliaJI Sjja ^ ‘La^.jj 
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« 4 -ibVl 3^ 3 boLub Ia jjAj 3^1 j UjL*ijIxaII 3-UL IfrjSJ AjjjVI 3^^ ^ 6jU«JI » 

■[1] jAll Ajl^L^. 6 6jLojl 11 ClliljL AuujjAa 6 3^ ^u^ju 
jlj 3 ^“ ^ij^' icA u^a\ ( 3^11 (JAaII jj ^3 J^ flj^aj ^-lc* jjLixj V (BI MOClSl iGrS) S-UjII Cl)L<ijlx 3 jj^.Aa 1 a 1 I 

Vjl 4 L lllk^ jiJ 3 ° aJLuiaII jO JJJXjll ^aJJ ^£lj .(AjjLUyi jl <JjujA^J| tAjjLaxudl) Ajbjill CjloUalll 3 ^^ 

^c-IjjII CjLojLl^ 4 -^.uL jjjJa «CjUj1xj1I» 3* ^jj^LUIj ^ijQaUI 3 1 x 'U' La Aijx^ ^3 Sj^uull 3^ (Jl ^Ll^j 
6 Aijj 3 l iCjLajL 3 l ^CjLIjjII CjLjjjuiaII aiA ^L*j3* 3j^ 3^ c . ^>J l3U «3*^^ 3 UjLjjjuia 'a.x^^ lIILa 

u-^l1j Li <3 Lai i 3jVI ajujVI cjLjjjuuJI 30 c_ijj3Ljil Landauer [ 2 ] < 3 ^ ^Ljc.vl ^ji^ c_ajjuj _a^£ 3 Ij ^ili 

_L_JjI£ 1 L j-^alill C_flJjJLjll ^aJbSj 3 UjJ ^ jjkVI ^liaj^aAll 

t A.x.^yj Ajjjj ^UjfLajLa 3£ jA CjLLnll ,AjjujLujVI UjLjjIUIj UjUa^3LUl <3 |(Data) UjLLjI' 

La 3 £ <3 CjLojLl-UI , 33^1 j' (i 3 ^ ^ULj £A 3 jjuj A-Ljjj-UI CjLLjII 3 Lb Ujj^. :(lnformation) CjLajlx-Ul 

_(jjc> ^aJ £j 3 ) ^J^ J ^UjjJ UllfLaJ 

6<jjjj La 3£ j ^Uajll 3c> jjjxjII <3 Aijx-Ul 31 ,CjLijlx-UI 3 l V^ll jasj Ujj^ ;(KnowledQe) 4ij*^UI 

, 4 -LoC. 3 ° Sj^lJ 33 

6<l3 t^jjjj 3 ^j u 3 ^ ja ^iii .33^' 3 ^ SjaUU ^jjuili j 3Ulvi 3^ 3 :(Under3tanding) <*3' 

^A^ulxj < 3 ^ Sjbillj aIjlS 


33 6 ^jj c 3 ^U&jLUi .AuujtaiL juUi cjVL^Ui jjc> ja' jlali 30 ^jiili LljLudli 3 ^ :(Wisdom) *La£^li 

_Cj15Ljui1|j Cl tL^ax^a Vl\l JJO A Uxjl lj 


J& J^a diUjkJij cjUIJI ^ j^uii (Building Information Modelling) S-LjII U-jLajlxua <L^.Ub 3] 
cr^ u^'-S (_k>uj 1£ (BIM Modellers)^^ 11 ^ u^ uj-^jh (vendors) u^W 1 ' u -***-? u^ u^ 

(jjlaj 3 II ^iLull tSjajuuUI ^ljSU iiblj^ 3 j 5L1 c_fllubVI 3 I Uua 3 3 ]j UjLu Ujj£i 3 ^' <—ajjLtjil liij j .iijx^ll 

Jjiajll 3o ^Uillll ^iLullj Aijjt-Ul 3^ <LLU1I ^iLull ^yuJ^ln 3' 3^*^' 3* (BIModels) ^UjII CjLjLl^ 30 
JliUI lub LjL^ 3 l i-3' 3jj UjjL 3*-ULj Saj^. 3 ^ 3-^UaaI! AuuosLIa 3 U ^3L^ <3 30 J ^^-^^jaII 
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hl\ 3 J\ 


jJLLoj>l , jol^iUI 


O^ILJJ js- oJlp-^JI 
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CjULJI 
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•(jO 


AT 
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D ^ 
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iL 
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dLJI oL^JL’gja 4 -p-J ls 
Building Information Modelling 


k (Succar. 2005-2007) 

I nformation 
OL$M,l 


Knowledge 

49>«il 


> 



Understanding 

ZM" 




O 


Wisdom 


:“ 49 jjJ,l JLuo” 3 I “icLcJI (jlc Jju jl^JSll 

j^jjJI OLLlaLo :4JLob)l 
4>ft.hl'JI OL^JIj OlLLJI 
^jLudl ^oo-^ a lJI 
JJLpLL <L jjl^JI 
^yoSjl uj>l . "J 

39^1 ojbi 11 
...£jl □ 


:JLJJ j-oO ObLJI £ 3 ) Jju JSOJI 
^.rv^>-:l l oLL) : 4 JLoSII 
4 D OLL) B 
iiiSLl oLL) A 
jol^aJL ^ljd^ll OLL B 
JLjLoJI oll 

JjJIoLL B 

...jji 


4 -v C_lLa ^Jlc. 3.1 Jj 

jjOI frLJI JjLajla-a ■L.JUj Jjli-a (BIM) ^LJI OjaU-a (j-ajJajlm 5-ajlall AilOI 

.(Partial BIM) 

* j , 'i ‘ ->->n 


[1] Sheil, R. (2004) Design Through Making, In Fabrication: Examining the Digital Practice of 
Architecture, Cambridge, Ontario, pp.17 

[2] Landauer, C. (1998) Data, information, knowledge, under^tanding: computing up the 
meaning hierarchy, In Sy^tems, Man, and Cybernetics, 1998.1998 IEEE International 
Conference on, pp. 2255-2260 vol.3 


Episode 3: Focus on Information 
http://www.bimthinkspace.com/2005/12/the bim eoisode 1.html 


BIM and Su^tainability/UK LIjoVij *lii jL* jjIu^u /4jjU*u> 
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i_uijiiLu 

♦♦♦ m J ♦♦♦ 



4_uaJ]| 4_m]| x_ijLwl4 liijj / ajj]| - j x Jajj 4 ji 1 jlai!j AullaJl A A &1\ 

*» ** ♦ **^X ♦♦ ^ **♦ ^^** ♦ ^ V ♦* ♦* 




Lev@l ol BIM Implernenfation for Infrastructnre 
Over Tirne (for Users) 

Eoj ca: Mc3ra*-HII Constriictian. 2CI2 

MDreThan75% of Projects 

■ 50%-75% of Projects 

■ 25%-50% of Projects 

■ Less Ths n 25% of Projects 


: 1- 

jjmaJflJj ^lsuVl 4\W n ClAJaja^wJlj IjJJJ dj|jjJali]| j-a Jj^jlSIj ^Jjll (J^.lj*a djlj*a 

3D JjuVI f3 2D JLJI > ^UjVI Ajjli a%j Wa J**!! 


dll jbuV! 4 jj!Aj ^oLu ^JjmaJ 


JWj, 

Vj gj lU*J (JJji (j' 

jjj j)jlxj]| <Ul_^ ^JI £ J^Jll 6 JJJJwia ^JI (J^l La-a C**ll n^HnoVlll jjj j)jlsu JlJk jJ 


] dJLUI ^xjII ^Ij^V JJ^jll ^j ^lj 

( y>ii ^kjj.) ^i jxJi 



2D Drawings 3D Models 



Single discipline 
Manual & CAD 
Discipline 
approach 


Single discipline 
Limited 
intelligence 
Discipline 
aDDroach 


3D Collaboration 
Models 



Multi-discipline 
VR visualization 
Project collaboration 


BIM for Infrastructure 



Multi-discipline & workflow support 
Intelligent object model 
Lifecyde value 


ISOLATED COLLABORATIVE INTEGRATED 



O Cop',fiqht Vianova Systems 
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I ^\jq*nna\l JjjjJalillj jjjalill (J^.1 j-a! ^jiLaiJl ^j^_Lall ^jCajJ kk'Sx> ^li LajS 

3 - 


The Road to BIM 



discovery ^Lci^VLi ^ ^lj yJIj^l L g.ja » j ^ AJaiijxJI <LoiL jIaII ^jjjuuJla ^xiJl ^Lkj] ^jjjjajll <J^.I Jai L_liJjj3 <Jjudj3lj 

implementation plan Jl IgU, (j-ajkJlj ajjjII Ujs ,JJ stakeholders ^jjUJI cJljLl JS jjj meeting 

proposals CjUjjL> Jl 4 j technical proof of concept jl <^]l Jjbl' Jl Jj^jJI 4j gjkn . r> Jllj 

project man- ijajjJlj SjbVI <la .ja <J]i j*j l^jjl client approval <Jj**]I ^iilj* J& Jj.^>-." £• jjAJI <_sUuU Jc. l^jajc ^jJ 

. closing <.t«-iVI <Ujj fj jjj ^jjjul] agement 


; 4 jiVi\l 4 -m]|j AualJluuVI 4 - 



(jl <JLfllauJl CliLxijJ13 A_iiLsUjajVI 6j^i3l jjjaiaJi £ui jjJaLaJl Cli3jlli AjjlkaJl CliLa.Lila.VI A_iiii ^l 4‘nVi\l 4_ijj3l ^ ^IjIojVI j^-La <■ 

jJjklillj jl&LVI + *Lal,Vnn^\l A_ijjll = ^al,Vnu<o\l ^Jau-alill jl 
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; ijjjflil AualJlmVl 


dj|.W*nul j jj]a]l Ajljuj SjL j] A-Ajajjaua]l Ljl_a,bla,Vl 4uudl j^j 4 j\\ "Ul jj]a]l (.**)! ^n*l jjj]aj 4_iflj£ 4 _joi! ^Jl jj]a]l ^i 4_xi!jjjaiV! ^jgI a] 4_Jjou]Ij 

— aJjJla. JjJLq (j-o l^j , JqVill 4 jl 3jl(J! JaJalJ! j 4 qlVixJ! 4 _iaA! j 4ajl£uuJ! ojlj j]] 4_iLijjuj(J! c. ,< )1 jj]! nti"\ 1 g j LgJaJjj aJJJla. i'M^nVi 


$.Lj 1 jljJC-Vli U.ll .1 ^JtjiLj jjJoM' SjLj] Lg_S Ja]al_xJ! Cjba.ll]l (jxa Ia Jjc. j jjIUj jUa 3 c** \\ - (jjjjl.lxa — d) 1 * a\ y 



; uij>ua]! AuatjluiV! 


djlc-ljuJJ 4_jjaJ! jl.lxa ^Ic. (Jjla^Il (J.l*_xa J jUaxiV! 4-laJjl. jLjJC-Vli *llVl ^a. 


\ «*■- ( i-x. 


jUa-dV!J L_fljjLja]! ^i 4^!lLoiV! ^ajg jC. La! 

Lgl!>U.l ^^! j! 1 gVijn^ j! UjjjIsj CjLjtlM ^.laj 4_JUJ! 4 £jjJJ! L^jIc. (^liil 4JUJ!j CjLLjaji]! Cj j.ia. c1jL/ 1 li^lj 4 _ij1£juJ! 4j«uuJ!j SjjU! 

U! CjI >lj*i^Vl ^ j n J ViM 


<J1£ iLjLuU isikj 


^jj^jj 


4_ii 


; ^jJIj CjljlkUl 

j-d J.1C. ^Ic. ^ajli 4ijiaJ! ^i j^il .Vq* x> Lulla jl_LuJ! jJJxJj ^ILxIl ^LaJ! <_x> ^i djljUaAi! s-Ludjl ^i tjjlud CjIjVjU! jjj!)tj 

LuIIq 4 lx 'nj Lui (JjlUlj ^jjlJ! j£La!j LdJllJ! CjI juauaj (jljUailj JajJ^Jl Cl)l ja^j ^jLCaM! ^bua j L_)Uj]! ^iLua Ja_i 4_d£!jlU! 

^axo (j£uudJ t^Jjblj (juaju^aHUl jjji]L 1 1 ^ > x> (JmLtj]l ^aJJ (Ja.! jua S.1C. ^Jl (Ja*J! 4j jaj ^aJJ ^jj]! 4jjj ^i 4jua (JuaLtj]]j <juaLl £jUa ji 

(J^jujJ Jla.!j ^jjjauaS Lujjuj 1 g xJudali j£uaJj 4i*lJ 1 g >>>yJ £ua 4_)aJJjuij d)LLj]l jua jjj£ C.1C £ua (JuaLtj]! jua jlllj il ^jU! o^jli <i]Lj 

4_jLlj1jjV (JjAxll ^Ic. 4uJajC. 


4iUa]l ^JjLouaj dlljUai]l <.** )1 La^. x>j jjlUlj JjJjud]U 4 qVi'S x> CjIc. jjjujm ^aUl jjjkl ^j!j 3 (Jjju^afljlL (juajxludjjud (J jll CjVtLd (^ij 

CjVLa-Ul <il 3 j ^i 4 _auab CjLujIj^j U g xViluVl £ua U jjc. j 
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:BIM fUUl CA^jIsla *UxaJ CjUjIj ^hVu^ib AalJluiV! 


^JLU! f Ul JjlVi CjU^jjj ajjSj 


£ 




BIM-based Su^tainability Analysis: An Evaluation of Building 
Performance Analysis Software 

jU ^jUaII fbl JjUj CjU^jjj ^jjAj ; gUjjl ljU jjxA AaAaj ljUHj (alj^luib ^alJluiVI ; jl jjxj AjaIc> A^jj j^I^aI Aaajj AJUjl AJUiaII 

Salman Azhar and Juftin Brown 

Auburn University 
Rizwan Farooqui 

Florida Intemational University 

;tAv\.ll LiUj j AaJlLUI 


cjljljill jVj.^l jjj ^iuil jjjUI! j* ^Vl >1^1! <jU*i**u djUild ^Uj ^lc. L_iUn]| jli i VmlU jj! jlUI ^LUaVIj <aUall AiKj ^UjjI 

Aijjll ^i jl ? iV jl Ul j^ajxjj .^LudjVI (JjiU <j^.!jaj Aill dj£j-<i j^.!ja ^i UiLVil ajj ^UjII (JL^g ^i UjIjjjojVI jLudj Uillxa jj£V! 

Ua ^ij .^l.Vun^il *UjU (JlxiVl ^j^Viil jUuJal ^\\a P bl JjUi UjjJ ^i ^c-Lujj j! j£aj (BIM) s-LjI! cijLaji*_xi a 'yWi j! c_aj£ 4_iAi*J! 

; 0^!jji! oJa $ ^UaI! $.b! JUvi ^i ^Vbri ^lMjj Aj^Ij ^jjaj ^jjjuj ^^c. jUvnnVl ciiaJ! 

Ecotect ™ .1 
Green Building Studio™ (GBS) .2 

Virtual Environment™ .3 


^o3j!! (jjjl! (Jj's»n CjUjaj ^abWL Uil^jjudji! ^jljji! $.bl jjUji BIM ^ q jji***iS (_£j-a jxi jaVdii ^MjjI! dJa ^jjVi ^jjjuj 

^Jaj £a AiUbVnulj V-jljjjudV! Jjlvil BIM Jl ^abVnJ ^UjI! CjI£jjJJ j£aj <> ajS ^jjJa jjI (^jaILs jUa! jLULi! 4<bL£jJ! .^ljiviil 

.l^ia! j*j g-jLU! LEED® Jl (jU-^i 

.<Jrvx_ajl VjIc. jilj VjjLVii! ^JLU! £JjUU ^lc. jxAj'qj Cllaai! (jUaj UauJaj! jLLLJ! j! j£LiU jjJaJ! j-<aj 

(Methodoloav) *^J' 4Ljk 


(JaC.j VajUi! ^lMjjII ^IjVLujV! (JMj jja! jxjjuj! ^J! ViLjaVU AijLudi! A_ia 1*J! CaLaajU Vjl^.! ja (Jac. (JjLk ja dlaaii VjjlLudi! CjUUJ! ^Jmaa ^aJ 

ji ^ n jL>j (HCC) HolderCon^truction Company^*^i£&j ijn_J' m j ^^jjjjcjUUI 

ojjlji! C1j1£jjJJ! (J-l^.! (^Lja! jVjj jLb L^J^J (JjLaJ A-jjjjuJl L^li!jjLc. Jajujjj-a Uilc. CIjVjLLq <L£jjuj ^Jfcj SCllaul! Ua ^i ^guudjjjil 
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.the AGC National BIM award in 2007 s j BIM <U jku) J UjU JjU i^J 

BIM -it CjUjSj ^t.vVUb 4,4 |HujVI JUaU 


(ji dn*\ j $ CAD -iij^-aljc. ji 4_ijLnll ^ jjujjI! jjLJ Jg’ s-Ljj sUV! L jJjlilill 4_iUU! ^jjoijIIj ^■JUU! JUJI LU 

Au-) ^Jj^a LSiJj (jjaUjudJ ji / j 4jU11 A qKji (JjUjII CjLAaC. (J* ^j Ua c jAjuoSjII jpa jjj£J| j (JjjuU! (J^ jill j-o !jjj£ IjjJ (. _AlaJJ Aj, jUaUl 

^jjijLu <**u (the Center for Integrated Facility Engineering (CIFE uj^! jUIj . (todesk, 2005 

^^UaJjudVI (J jj^ jLulUl <ji1U (Jj3 jui 4_U JLudUl ^UjIIj ^aJ-Qj^ajll djlUjU jiijj ^ajU 4)>>i 11 jll L_jUujVI j)JJ jpa LA xuajjaVI C_jUujVI ji 

jjx^ajll ^j»j IUj $ UoiIj UdUu diUU &jc.ta£ ^jjUI (JjUj Jz- ^j^j BIM *U3I ciiUjUo UkjLoj <jau^ij ji Uua.j .(CIFE, 2004) 

UIL ^JI 4iUaVLl > <allUUI ^jjjuiU! (JUj-q fj ^JLJlla (jUjj ^alJLudUl ->jxu «0*111 ^aC-U Uj!)lll CllljUll j-o jjj£il jj3jJj ^JJaII (J£juo 1 ^jJaljll 
jjJjUiUI jjjujjj^ Jl ^Jaju 0^-jll IU . oUjail djjUUjll j>i jjj£ (J^U (J^jujJ sUV! (JjU^ Cllljj BIM U-U! CuUjiau 4 ~\Aa\ ^xaj jli 

Krygiel and Nies ji-Lji u*j .^j-oj^ajli UUc j >4 jfu jj 3 j j ^jaxUII <JjU Jc. l jj <jUui jji jiW ciiij^vi ^JI Jjli 4 J 

"^ljjjudUl I o* UIU! c_jj!j?J! J (*aUj j! j^*j BIM 4! j! <^) ((2008 

(<aUal! jxi ^jjVl jaJ! U^jjud! J\ (jjjj JJ\ cJUVl 4_ia. jjI! ) ^gjjU! 4_ia .jj ■ 

(<1 JUl! dit^ljll ^ljSalj ^gjjUl (J£jj JjUj ) is \ lx> 'l Uj£ ■ 

4 ix iilall ‘UUiaV! ■ 

(dUU! jjUaU ^ jjjll cjUUUl jA .w\\) 6 UU! ■ 

(fijjUU!! AiUal! jjtuxa ^aljjjjudl <jj\Udj <JjUjj 4iiUU! Ujt^jjuj! j-o jUl) AiUal! Ujt^Jjujl ^jUi ^aJJj^aJ ■ 

(UjU A_i*_iUl! j^UaUl LUU! j>d jUl) Ujjjjj jUU! UjU! ^! jViUj U!jLuU! J jU! ^!jLUU ■ 

$ Jalljl! oU Jz* (JjJu^aaJ! (aC.jj C5^l ULaJ^^l ^jL* 1 * 1 c . ^U'l JaUl! ^lo* a j! jaj |_EED® & jt^uuJ ^Jc. Jj^Ul ^Jtuuj ^jl! ^JjLuLUI ^3 
*Uli£ jj£! (J^ jij ^ jjujjII oU 0jjj BIM jLitjaudjj j! V! cAj jilajl! CAD ^tUjj WLj U^ljcJ j£^j ^jjujjII aU ^lo *a j! j^ ^Ujl! (_5-lc.j 
JasUjj diljjjijl! jjujj l 5-UI 6 ^jjlUjU! jjULU! jljj£UI JjUl! JUjj UaUa! S jj-a t^Jj $ ^ nUl CiUjU Ljxj j^ $. j^£ 

djUjUU! j-d S jjj (_Uu ^LUjl! oU Uaj!j $ Ujji Jaj!jjl! Vj C-jU jjujjII dn,Wi ^jaLUU! ^LUj V I j^jj .djtajV! J (jUsyi Jg* 

cJjju^aU! jUij ^nUI jjtjjUi 4_UU^I j!*jU! $ JUU! (Jiijuj (_gic. .LEED® 6jt^_juj ji / j ^a!jLudU! ^uixuuaU! jm 6 jjj^ (jj^.i u! 

jjtjjjil jUj ^UIL ^! <aUaVUj .tg_l LjitgU! <Ul!j t jjjjil! SjUIj UjU! ^hVUl Sjtc.V <jjlU! (-jjuUI jijUl Lj-U! j^ SjUU t^Uc. 

LEED® ^j. 1 ^ 1 vUaj! Uaaj jjjjuic. jm jj£! .Sji^. jjjj ji^. (jUj jjaVV! ^uiAju^aU! jlj jU£jujlU! & jUU! ^Ua! UULU! 4 -yWill 

.BIM ^LU! (jjU,jU Ujj 4 .1 ^ \a ^! jVLujlj t^-AC. Jj tgUc. (Jjj-aaJ! jUj 

AjIaC' AJU AjjIIaI! ^jjj^aj 

Jc UUjj i LEED® Silver sjI^js J& Emory University’s Psychology Building j^! ^ 

Jj 2 <> i^Lkjj oiLi sjjSjuli ^>1 Ji jbii.! ^ ((Holder Con^truction Company (HCC) ^ L^UI a£^ ili 
jjljUk c. <a\*Ux> ^ijVij ^ nU\ A-i ^.jj (Jjjaa! jijaU ^uixu^U! 4_UjU jUxi jUj ^ BIM ^ jVLud! Uj .4 £jUJ! (jU BIM ^LU! jjUjUa 
-Uj!U! jJjtaU! (JaC.j 4_ix_iUal! *UUaV! (JUaj (U! jjl! jm 4 Vj-s^ ^!jj! ^a! jVLuj! i AjaUj jjt^_^.lj $ 4*U«o^ ) jjt^_^.ljil ^uixuu^aU! 

(Figure 1) J*\ .LEED® l" \\ \\ U'\*\ taSj 4 \* \ \ L>\! S^-LjaV! Jataj ^lc. (Jjju^aU 
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Q ption 1 - Curtain wall 


Qption 2 - Masonry 




3D Sun Study 


3D Sun Study 




West Elevation 


West Elevation 


Figure 1: Use of BIM for Options Analysis and Sun Studies in the Emory Psychology Building (Courtesy of: Holder 
(Con^truction Company, Atlanta, GA 

l, ^ ^j]! ^*bi ^jjj (J>A£j]!j BIM l-sUjjIx-aI! <^.aaj<j1ac« jj (^Lll (Figure 2) (^JLJ! (J£juJI ^J! ^j^^IUj 

. Jjkall ILa ^ l *^jj^jS ^^li^j]! Cj! jjjj ^J! jjjujj (j^V! L_jiLaJ! ^Jc. CjIxjja]! .CjliLnl! Jii CjIjL^ 


BIM Applications i—S 



Model Preparation: 

0- See Help-» Model Guidance 


1- Settings 

-» Area and Volume Computations 
-» Check "Areas and Volumes" 


Environmental Analysis 
Data File Types 


2- Settings 

-> Project Information 
-» Energy Analysis -» Data -» Edit 
-» Set Inputs 

- Building Type 

- Postai Code 

- Project Phase 

3- Create Rooms / Volumes 

- Check Room Upper Limits & Offsets 
-»Select room-> Element Properties 

4- Double Check for "void" spaces 

- Create Rooms to fill these "voids" 


Export Rle 


gbXML 


Import Rle 


5- Rle-» Export gbXML file 



*Uses Zone Tool 


h* ifcXML 


ecoXML 


i—S Building Simulation Tools i—N Primary Program Features 



Figure 2: Integration of BIM and Building Performance Analysis Software (Courtesy of: Holder Con^truction Company, 
(Atlanta, GA 


™Ecotect 


<C. jxi'sxi ^Jaij $ <jjjj (JiW'i sbij lUISII ^uu - ^l i ^ (_U*il» jAj ,.Autodesk, Inc 6- ™Ecotect 
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(Autodesk, 2008 ) «(J 43 ^ J^jJ \iM\ j ^jxu-oMI jJ a jqj^ M Laj!)li! J j\Vi\l j sl£l*sMI c»_ajUaj (j >4 

(_£j! j^J! (JjW*Jl j < 3 lJa]! (JjW'l i'*ll xuu (j^ _(J^Ua]| (JjlVl / Ss-L-iaV! j (_£j! j^J! (JjWMIJ AiUai! Jj\Vi (Uaxj ^lMjjj]] AjjuLui VI jua! j^J! 
<*^aja ^jjj (J^Uai! / Ss-L-iaV! Jj\ Vi Cj!j^! . Jj^J! (Jsjjj <jj^M! j Jbjii]!j 4 iq.Viil JUjJ j 6 ^j!j-U! SjL! (JLd JMjc. jLiic.V! -ikU Igj! 
j^-alic. jia*J Jj\Vn ^ajuJ Lo£ o^UiaV! ^jxu^Tlj cjLUa]! ^j^ u^aJJ tAjxJfSal! JuJaV! ^JjVij fjght”tO-|jght JJ^" J ^AjjouuU! ^iUal! JjUM 

.(Figure 3) J^ fu*^M i 


AUTQDESK ECOTECT 



Em o rv P sy c h o I o gv M o d e I Vi ew i n 'v'i su al hat i on Tsh 



Tvpical W iiard D i alo g B ox □ ai ly En e rgy U se An alvsis 



Monthlv Heatin^/CoolingLoad Analysis 


PRQS 

-Model viewing; capabi[ities 
-Anafysis resuits are stored in a 
singl e file 

-Resultant graphics are easily 
understood 

-Quickand precise result viewing 
-Variety of displayed mediurns 
-Zone management systern 


CONS 


-User rnterface is difficult to 
understand 

-Anafysis steps, or procedures, are 
unclear 

-There isno gbXPvlL error check 
-Anafysis run tirnes are very Eeng 
-Some analyses cause program 
instability 

-Success of analyses is rnconsistent 


(Figure 3: Ecotect™ “Pros” and “Cons” (Courtesy: HCC, Atlanta, GA 


Green Buildina Studio™ (GBS} 

jii cjjj^yi Ji AiiUi Jjkj j ,.Autodesk, Inc (Jj'-M <> LJ ™Green Building Studio 

JjLMlj A^Uai! JjLL ^Ac. Ja*J ^MjjjI] <JjujLujV! (Jua!j^J! .^j,cu-oM! Ai^jui j-a jfLa Cj3j ^IjUI CjLj^L' ^ jM l JiV! ^JjiM (jj-a-laJjuA. a]] 

(juaJ&aJj AiUa]! ^Ia^Jjuj! ^JJJJ ^Ac. J^*^ (jj! J^J JJ^j]! / AiUa]! SL! _<a]£M! / 4/ua]| Jji^j J t J^Ua]!j Ss-LjaV! Jji^j j t(Jj!jaJ! 

LEED® Day- CjLqjuj JajuJj A 1 3f n)Ml o^LjaV! ^a-jjjj ^Jc. J^Ua]!/ 6^-LjaV! Jji^j Cjljjlj . Jj^J! (JSjjj 4jj^j]|j 6(jjJj£]| CjULtjj! 
Life Cycle Assessment(LCA) >Ji ^ikili/kJi cjIJj . light Credit 8.1 

.(Figure 4)j^'Life Cycle Co3t (LCC) sj> 
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AUTODESKGREEN BUILDINGSTUDIO 



n BuildingStudioScreen shot- >Veather AnalvsisSummar\ 



Location SelectionTool 





LEEC' D avl i ght i ng An aly$i s S p re ad she et 



PROS 

-Autornated online process wrth 
step-by-step procedure 
-Very little preparation work 
required 

-Quick transition frorn Revitmodel 
to gb XM L a n a Eyst s (R e vi t p l u g-\ n) 
-Autornated gbXML error check 
-Large outputto time spent ratio 
-Simple user interface 
-Provides LEED daybgbting analysis 

CONS 


-Trouble with larger files 
-Unable to specify analysis type(s) 
-One predetermined broad 
analysis 

-Limited analysis types 
-Difficufty I i nki n g gbXM L data to 
online database 
-Requires internet connection 
-Requires login/password to iink 
fiEe and aceess analysfs results 


(Figure 4: Green Building Studio™ “Pros” and “Cons” (Courtesy: HCC, Atlanta, GA 


Virtual Environment ™ 


Jjlvi jjVi oIa j3jj .^jlui ^bV lU^ui JjUMI cjIjJ ja^ jA™Virtual Environment <u^iMi ajvJi jjLJi ^Ljj 

Cjljlarjjl j.ojq Vlj <3Uall ^ldVLuj (JjljaJl JjlVlll / <3Ua]l obl JxuuJj _ jjj£JI lA JJC-j jl“sMlj tL Qjll^Mlj 6<3lJallj ^D^LuiaVIj tA-lu^uJl AiUall 
j tA-iu^uJl AiUall JjlVi J^Uall / SpLjaV! ^blj JajujJj . J j^JI / Ajj^Ul ^JjVlJ ^ dJjfil^ / JLaU ^JjVlj 6(Jjlj^Jl JjlvJlj i jjJj£Jl 

(LCA) ap* 2 (Jc. <_U*j cjIjUj .LEED® Daylight Credit 8.1 djUdjai JajuoJj 4j»jjiU\I Ss-luJaV! ^JjVl 

.(Figure 5)j^i Life Cycle Co3t (LCC) * jj j ‘■A^j Life Cycle Assessment 
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PROS 


INTEGRATED ENVIRONlVtENTALSOLUTIONS 



Integrated Environmental Systems Screen shot-Daylfghting Analysis, Model Vie>A‘ 



EKample - Daylighting LEED Credit 
Report 


E>:arnple - Cooling Loads and Airflow 
Rates AnalysisSpreadsheets 


-Direct Revit pEug-in 
-User rnterface mrmics Revit 
-Major analysesin a single click 
-Reiativeiy short anaiysis run tim es 
-Result structure and Grganization 
-Large number of availabte 
anatyses 

-Ltfecycte assessment and cost 
-LEED Daylighting Credit 3.1 test 


CONS 


-Results saved separatelyfrorn 
main projectfile 

-tnconsistent anatysis run success 
between different 
toolkits/methods 

-Limited model viewing capabitrties 
-Model preperation requires 
manuat gbXML error checking with 
Hrnited error report 


(Figure 5: IES Virtual Environment™ “Pros” and “Cons” (Courtesy: HCC, Atlanta, GA 


frtjj JjIaj gc-atjj 

ClllyiA jj jj jLiU.yi dljc.lj i ^iljil (JjU“tt Jjk y t^Jjjil (JjJaBt jLiLJ j CjjtjUuyt (JjUj j^ 4 a t“4. a ^t cjC ^JjjII &4A tJjt ^jjjjl 

oSa _(jj^.yi jajal. jjtll 4 ±, jjll j 4jjjjA t (JIloj ^jLlt j jjj ~ jjjjlt j ■ U ~' r jja j ■ ‘ r (J£ c 1 laC,t ^aJj _(|_EEED® ‘ a • JJJJ jta'i i LajB) 4 ^t Vi, ,.Vt 

(Jiu. (> Holder Con^truction Company (HCC) 4^> > (BIM & LEED®) J JJ CU Ujj^i ^ kiuii (jt jjVt 

(^lc. 4jj jj^ll 4 jtSt l 4^ J^ll j-j l ■ n—a ^aJ ^aJ H Q (^lt (jjj 4^.jJ 6jj4 (J£ (^JaC-tj ^jjjil (J£ djljxail ©U ~ (jjjill (Jjij ttjilE JjLJ _^a$JJjA 

: JUll jaJil 

£ (ojj-ait &U j)4 jjjll (jjlc. (^) &jj4 JSl 4jajjjil c_jjjjj) = 4 ja_ 2 .jj]t Jalajll c-j.a ^ 

(Total Weighted Score = I (Ranking score for each feature) x (Weight factor of that feature 

jjjjj jjjaai DjUci ji4j (^uiijj 4 j?.jAi ies ™Virtual Environment ^Ajjj ‘1 Jj-uJ' ^ jj^ ja LjSj 

>tjuyt (Jjkji BIM 
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(Table 1: Building Performance Analysis Software Evaluation Matrix (Source: HCC, Atlanta 


Sustainable Design Features 

Weighting (1-10) Ecotect™ 

GBS™ 

VE™ 

Energy 

6 



Energy Usage 

1 

3 

3 

Caibon Emissions Calculations 

3 

3 

3 

Resource Management 

3 

1 

0 

Total Score 

7 

7 

6 

Thermal 

7 



Thermal Analysis 

3 

1 

3 

Heating / Cooling Load Calcs 

3 

1 

3 

Ventilation and Airflow 

3 

3 

3 

Total Score 

9 

5 

9 

Solar 




Solar Analysis 

2 3 

1 

3 

Right-to-Light 

3 

1 

1 

Total Score 

6 

2 

4 

Lighting and Davlighting 

3 



Dayiighting Assessment 

3 

1 

3 

Shading Design 

3 

1 

1 

Lighting Design 

3 

1 

1 

Total Score 

9 

3 

5 

Acoustic 

2 



Acoustic Analysis 

3 

0 

1 

Total Score 

3 

0 

1 

Value and Cost 

8 



Lifecycle Assessment 

0 

3 

3 

Lifecycle Cost 

0 

1 

3 

Total Score 

0 

4 

6 

LEED 

8 



LEED hitegration Tools 

0 

1 

1 

Total Score 

0 

1 

1 

Total Weighted Score 

150 

130 

180 


BlM-it jUaVi 

j^J! jjjuL 1 '*^ • (^jjUlU! (J^.tjaa) j! ^jjjuLaII dLi^. Sjj^ BIMJ' ^IliIuAj UalLjjujyt lIJ^I ^aj&LLal! jUaVt ^uLa jj (0 ^iij (J£juJI) 

jJjujJ jj^ UUjlLujVI (J ^ J-u^Uc« j^Q AjAat\l jj JajujjVI £> j^llj £ (A^jjuil! ^3 ^jjjuLU! ^LjujSI) j! c_ u jj^ jjjuLU! (J^! j^g ^Jt jjuijV! 

.<^Il1ujVI JjI^j joaalic. ) ^jjjIUI *l£jjuill jl ^!>Iax 1 I JiLa( (j^jLllt (St3k6hold6TS) s-iL^u^a! U c 'Uj j^Vl * j^J! 

<juj!jl 1 I aAj^jjj (Jl jL<i jUaVI Ila jl dIc.!j<g .BIM J! ^IlHjjL AojIljjujV! (JjI^j L_JC. Jj jll! CLl^jjudl! (Jj 3 (joa jlaJ jUaV! Ila 

. jLajjujoa 4 -sjVnj ojjjJaJ ^JJ j! jHjjlt (JoaLj $ Claall (J^»j (Jl jV <i! Cjj^ <j1jV! 
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PROJECTLIFECYCLE/PHASES 


Planning 


Preconstruction 


Field Operations 

-Value Analysis Options 
-Site Logistics Planning 
-Budget/ Scope Control 

MEP Planning 


MEP Design 

-Early Estimate Calculations 
-Verify Calculations Post Design 
-Systems Equipment Performance 

Sustainability Services 


Business Development 


FUNCTION 

Value/ Cost Analysis 
-Lifecycle Assessment 
-Lifecycle Cost 


Energy/Thermal Analysis 
-Energy Usage 
-Resource Management 
-Carbon Emissions 
-Heating/Cooling Loads 
-Ventilation / Airflow 



LEED Direct Integration 
-Daylighting Credit 8.1 


Other Analyses 
-Daylighting Assessment 
-Solar Analysis 
-Acoustic Analysis 
-Lighting/Shading Design 


STAKEHOLDERS 


Customers 


-Owners/Clients 

-Users/Occupants 


Partners 


-Architects 

-LEEDConsultants 

-Engineers 

-TradeContractors 


Figure 6: AConceptual Frameworkfor BIM-based Su^tainability Analysis 


^I.VuujMI ^Jjcu,oMI J bM* x>\l CjLiiAxil joa 1 jjj£ (Jg xfcij (jl BIM -II ^**^ ^JJWi ^I^JjujI jjl c**jl 4_Jj^l dLa jl jlia.lJl ^nVnul 

(J^ljxJ 4 _nxijll 'aI j^JI j qjlLSMI jj^j jIjaII jLilkl (JLd Lisj j h j&y* JL>Ti ^ji]| (JLac-VI UoJ j ^ 5 _ua]| (JJjj 0 j-^^Jl J^j^.j 4 j*jjL»\I 
^mVuuI Jiia ^UxJI j j jjj Vi 0^1 jj ^jjVi U VntiVLj _(J^lSlxi -1^,1 j J ^jjjuIaII CjLdjl*-^ <J£ jjuiVi j3jI3 S^lilLaj'/l ja* ^LujVI 

<*J' Jcj ‘ JjLsJI Jc sj^II <> SjijUjjj jj£i j^jj ™Environmental Solutions’ Virtual Environment u' 
StUaVij 43 LL]|j <^j'j^' *'■&' Jjkj Jl* Jj!ij& sjc. j ™Green Building Studio t> lsJ^ >j ™Ecotect ^jj dt> 
UllgiJ jiiSVl (jiHjdl LaAj LEED® ‘"'I oj ‘ aJK"'ll /j jall JjLaj <ajljj iJSi ScuJJJjJI t> U.> (J^Vl J-jJJ V) 

'jc- Uja ™Ecotect j- tc-jjj jj^i aj£]j cjUjJ] ^£11 ^jj^i > JaVi ^?.jJi J& ™Green Building Studio . 4 uujIjJI aifc J 
Environmental Solutions’ Virtual Environment™, Ecotect™ and) j-'jJ' *bVi Jjkj J& ajjls j 

>j ^IjjII 0 La > ja.ij jii bllj ^j ; ™DOE Energy Plus ^jj ^ i$iiijj ujJ cj=JI >3j*jj ( ™Green Building Studio 
jjt Jjlaj > ™Green Building Studio ^bjJ J-LL 3 I jb>V' As .DOE -2 ,*-» ™Green Building Studio 
(joi ^c.j]Lj $ 4uuoij ciiajll J .^*jajoia]! ^j^. 0jLij]| jjl jxi (jlijlj (jiwj\l (jU 4_i]c.j $ (JUixjjuj^li 4_aJl v>i\l gbXML CjlalA] D^Luijl ^.UjI Li^Vl 

DOE -2 ^sLlall 6jl jj j ji^j v (™Environmental Solutions’ Virtual Environment™, Ecotect) -11 u' 

dU djjju^ajfll . jj>jMl ^lc. (Jaix]l (J^U. j-d !j\jv>iVi jj£I A_juj1 j_l] j U-laJLaui]l 4 _xJajVlj Clilc.1 ji]lj jj-Jl -li-laJL ^-laJLauJ] jKxuuj U^il VI 

_(J^1 jc. S^c. c** tUc.1 -ia jj£j Ujj L^jii ^LiiLj $ j j±k]| J^jLUj dia_i]l jLiaj L>~^ s^,lj J^jjjj Jc* JuojIj jl 





)JLlq 


jiil ^UjaII Jj J^ju^aMl <•—lUM! Jc. jojujjjIIj Aojj*J1 A nSU' ^ljjl u V*ig j LiJjxil AJlU! L_j jl»*n Laj AoaLLI UjIjjjuHaIIj LjL^jLM jil ajJ_i«s l_jjjxj 

-( jL^j]l fijljjUa J L-iil 
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I_UljliLU 

♦♦♦ m J ♦♦♦ 


(') BIMJI J SJJij 


CJJ 


LS , $ J 




JLkj j jjjlaj j g» a JJjljI! j ^jjjaud]! !^J 4 j ^.1 xRjsks jL»l ^ ^tl ^jjsj *Ls,j ^LLij! ^jjjuus ^j! Jjoi 3 j! ^Jc. £j,j3 Jjq! jatll jj^I j^ 

jjUl Usiuai Ij*j Risk Assessment and Management J jLllJI s jL! j ^jjV) JjjJa c** O'n! sBIM C-Lul! Cl)L<s j1*oq A 'y Wi C_)l jjjaC. 

; Aj*]l IJa ^ JijLnjjoi 1L1 iA L JxiaJ AjaJ£JI 
BIM -M ^a-lLjjudJ ^jLudjl ^ jJjous (jl ^3 jLl-v a 1' Juil-C' jjla • 

(Jjljjjjoi ^.Lfl]! -j^asJl ^3 j 

L^!jLjJ djU! jj3| j BIM -il ^'^J j ujJ ^Lujjl ^jjjous ^jl dLia> 6jj-j 4_iljj^aflJ jiaLkjQ ^ljjl • 


(BS 6079 (1996 ^j^' jU-M ^ ^jj L«£ Risk j^'*- -II ^IL.. aa <_Ljxj 

It is the uncertainty, inherent in olans and possibility of something happening that can affect the prospects of’ 
‘achieving business or p roject goals 

p 9 9 I [ _flld&l diVL<u^.l ^Jc. y 9 J (jl Cli j L.L.^.11 (jjiJI ^Jc 


/cfent/Yy -^ana/yse action -) monitor -) eva/uafe/confro/ 


C-Lnll ^jjjudjQ 4 jU jjdj] J t.jVn t^ajQouaJ tJajJajj) 4_L.jj<a (J£ <j|,jj £jg (jl jjjuLdll dLia. -jl-iLol ^lc- <j3Ll!Lq diljj^ CnlnLaaJ! 6i&,jfljj j! AjV j 

Laai 



Sy^tematic Process of Risk Management across the Project Lifecycle 


.JiJ (j£jud]L ^jJajja jA Ld£ .A_jc. 4 _i^jl_i]| j ^jjjujjLL A jUa\I jlaLiaLl _ jjjjjuinj jjjjS ^ll ^aJjudflj]L AjIAj ^alc. ^LaiLaj (j£judJ jLLk^ll ^ljjl ^Jdjd 3 J j£uaj j 

(JLg) AjjLV' i(Ajjl jjjLI ^Uajjl jl j3jJ ^a-lc- (JjjQ^ 4 j]LL! jjjQ^L AiLtJjLl jlal -s J! ^alc. 4_^,jj ^J jj<s j sAj]j^]1 j Ajiaao]! jLaLiao]! ^l jj£I ^Jjmflj]! j£jQj<s 
d)li!/Lii.V 1 (JLq) Ajjlflj]! t(C_)lxaailjjL! ^jk. diljij / Ajj£fl]| <j£LL 1 (Jji^. JIq) AjjjjLfl]| t((JLoC.VI ijfljj jl diljljfl]! iLanl 6jjaJl ^a^c- / (JLqAV! / f 1 L^yi 
/ ^.Lj] 1 j jjq / AjjLudjVI) jjlj-L! joaflj J jq. juoj3 ^jjjuIjLL AjI^U! jJaLiaL! Lq1 .(aJj^] 1 djlilijVl j j-jjljfl]l JL^) AjjudLjud]! t(Jj<nt]l diLi^UI j <__ii]Ludl 

.£t]| £3 jjLI JSLLq t (Aj, jqVi\! j AjjQJjQaaaj]!) JjQatll (JjS j)JJ jjjudjj]! JL. cAjJjgjL Jjl-laJ! L_)ljlajJal t(^JjLuaj]| / Jl jjg^I / djljj^l / djljataJ! 
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Local 


Globaf 


Project 

Risk 



< 52T Economic Physical Polit1cal T Chan? V 


Financial 

Legal ^ Culture 

Regulations 

Customer Strategy 

Reputation 1 


Labour 
| / HR 

Materials 

Plant Contractor 

Site/ f. . 

Location es, S n 

Contractual 


Hierarchical Risk Categories involved in a Project 


IAjjjIj 4jC-jj j 6Ajuo ^jjq*j\ IjIJxJjujI jlal Lx>\l (Jjj^alij ^J jji j ^jjjuIaII ^Ac. SjJjUl <JjujLujVI jla\ jq\I diUa / ^ljjljj^ua^. AjIAj (jjjjjJall jjQ ILI 

.IgJjHj \ g X A (Jjq\ 3T*i\\ AJjuj\_Lq]| (jjiall Aj,Wi\ ^JJJUdjoll 


Risk Manaaement s jbi 


identify 9 analyse -9 manage(action) Jevaluate(monitor) 


ji cjUi jis Jjl^j j lUc (uj j - (Mindmapping 


Legislation/ 

jurisdiction 



or 



Aj]\j]| CjIjJ^I ^lAalLujl jfLojo jLl-v j\\' ^ljj| .>vK‘i\ _ 'l 

Braindlorming) j' * - • 

.lc-JiUl JjSV' J C jjaull I ^ ■ &X ' X^A jt-l rtll 


Brain^torming Mind-mapping 

(jjajxi-y jil j aIjLuI' Uijiaiu < lu £ ja j . (Ishikawa Cause and Effect (Fishbone) diagram) & tjjll j L-jIjjujLI! ^jUj ^uujj 

l^jjQ <c. jSlIa 1$jI jjjIj j jla\ \a\\ L_)\jjail 

jl ^Jauudjl t> ^ s-^LAj c j u jj*J jLiiJi Jjku j»i j . (Workflow Flowchart) JLc-Vi jj*J UaLj • 


21 













































































Cause 


Effecl 


■ •' 111 [i i 'i •; i 




Peiltilfi 



MalGH3j& | Erwiranmend | M.'iniujc'mnm 



H ProMem 

v J 


Ishikawa Fishbone Diagram 


♦ 


Flowchart 


£ j (Weaknesses) <■ ‘(Strengths) t J " a j^ 1 j - SWOT ^j»— • 

(j-aijatii j ‘(Opportunities) ^/■ ■■ ^ ji i^ ^jjJoa]i ^.■vi j£-oj <^5^1 ^/1 o^j^' J jIIj ji^i^ ^ 1 $ia j^aau 

jjAJLl jLaLjk^l! jJj-a-o jj£j u LJLc. j (Threats) t jj^- 1 ' J 


SWCXr Matrk 


- f 

■s-C 

E 

q; 

LL i 


□e ' 


m ■■ 

u± i- 
- 


^EL^llL 

\fwycuo?fi^i\ 


i-liuriHtte 


G-pi^rL*_ -fcfci 


1 >>?■■ 


HARMFUL 

1 Jwvc -^c-i 

WLvikriL-ii4i 


Thrtuli 


Severity) j (Likelihood of Risk) cUJUu) ; jUl jsi jUi^u - jULlU) ^)jj) .1 

<JUii.) j* jil gU U£ jL^ Jiu ^Jc. (Risk Regisfter) jLiLlaII J^ ^ ^ .(of Risk 

X LJUlUV) — AjjI>1) jL>-v )) A_LaA) jJ _ jil j ^lc. ^U (J'n. ‘ <i) ^3 L_1 ujUU) jl£_U) jU-v (_j£ £jJaj ^JJ ^aJ L6 jjJnL]) J l" j. W)' 

(JUxJ) <Ujlj) J^v^)) )Ub ^Jjkua) LU£ 6 <jaAV) *Uj^ cllxijj) LU£ .SjjJaiJ) 
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Risk = Severity x Likelihood 


Risk 

Rating 


Delay +additional cost = 90% 


Severity 

Likelihood 

Threaten to 

life 

(5) 

Very 

serious 

(4) 

Serious 

(3) 

Not too 
serious 
(2) 

Not serious 

(D 

Most likely 

High 

High 

High 

Moderate 

Low 


(25) 

(20) 

(15) 

(10) 

(5) 

Likely 

High 

High 

High 

Moderate 

Low 

■ 

(20) 

(16) 

(12) 

(8) 

(4) 

Moderately 

High 

High 

Moderate 

Moderate 

Low 

likely 

(15) 

(12) 

(9) 

(6) 

(3) 

(3) 






Unlikely 

Moderate 

Moderate 

Moderate 

Low 

Low 

(2) 

(10) 

(8) 

(6) 

(4) 

(2) 

Very 

Low 

Low 

Low 

Low 

Negligible 

Unlikely 

(5) 

(4) 

(3) 

(2) 

(i) 

(1) 







6-10 

Needs 

Action 

Reduction 


1-5 

No Action 
Monitor 


Risk Regi^ter 

j jial£ji (J - ^ ■" Aj£. 4 1—1 a\ a\I /ja 

(Employees) (Supervisors) uAj*^' ^ j AjuoSLIa • 

^L^-Jc. JjilLa j Ljg Aa lfrlaJl* ^ jjJa J jJal ^ a\\ (Ja o 
1 ^LUxa Aj AflVi'S a\ 1 jJaL a\ 1 ^cJjU lU'Nj j jial jxJjujI • 

^JJjujjll j ^UJl (jjal ^jjLUa <j^.jUJ! L-iajlj <jU1^11 ^jjLUa]! ^i Uli ^cjLHj q 


?2)Ujjujj<4 <x3jJj<i JJC. (Jj<a!jC. j! L_fljjla (j! 


(JjUll j jjUjI! a_i*_sIj jjd jLali]! 
Cjj jaJ! CjLJL<iU.l jl SjjJaaJ! Uj^ jjjtTi jl j£-ajUl jj<a (Ja 


SjbVI JLfljjl jic. jl LUlUI oUa. 6jj-i aUjj <jljj ^j^ (Risk R6QiS>t6r) jiaU^U! cJ^juj jl <Jj-ia <xa.!jj<i ^_a 11 jxi 

l oVi'v ^ (JjftC. jjjil 


ojUV AjjoiLoi! jjja jjjfta. -lajJ - (^ * x> (JaLxj]1 <Jjlj! L-buoaJ ^JJJjJ j ^jjaA 1 (JjUj j ^jUc. jj jjj&j j*j) jlaLL-Ul <aJlx-U 

(Risk Management)j^'-iJ' 

» <Ujia ^ljaJjujU Ss\ju\\ JLa £il<Jl jiaiJl IjA Ujjja. (J-ilij] ^jjUuJI <j!-1j j-<a jc.lj3 jl ^Jaj £jjaj (jl - (AVOidQPIC^) (J^L9 j]| « 

oaja lil j jjLuJI j >.-a J £. J I cjl jLVI (Integrated Project Delivery - IPD) » J-l£iJ' ^jjJJ' jJJ 

2_baaJl ^lc* jjjj <jV ^-Ixjj <j]LJ! CjLxijll ^xsj JU jjj ^ J£LU Ujj ja. 

djix3j]i ^jixiu $.1 ja Jajjjj j Aij3^ dji^ua j J-u 6 - j^^i (^^ uv&i ^L-iaii] jjL ^U-jI (ji _ (Elimiricition) ^-]I jVI • 

Col-) JJ-gV! j) a > x >■ ^ BIM -!1 ^JjLula C 5 ^ L-J jlla^ jA LU <j|jj]| j-<a L_fllj]aVI jJJ <Jjj-j djLc.LUa.1 JaC. jl <j]LU1 

(laboration 

Arbitra-) (^j-^t jt ^'^' 1 ^jaili JiujLaJ! j* cijaij ^^l jjLuaJi oaL L- flj i a . ’i (jj^i ^j^il! (ji - (Reduction) • 

(Collaboration) j ujV^ (> I^Vjj! jajUi BIM J u^t ^ ^ LA 1 j (tion 

jjuaU juajlljj ^Ludjl ^lc. jUjVI (JLa UlaL ^jjjuLU! (. flljlal jJaail JJjU 4_aJlxui jjJa] s-jal]! (jl _ (R0t6ntiOn) -ialfljaVl • 

Ui^u JaLoii axj jSl j aJLJI jjLjiJi ^bjiud! ji jJisl (Bank Guarantee) ^ cjUUua ji (Insurance Policy) 

(Premiums) 

g_i jJala-xil jjLua. (Jnaj ^i J^jLUi] A-iajLa. A_AJaL<4 / ujaj u*utfi u£aJI <>a. (Sharing / Di^tribution) « 

joa ^jj^ ^jJjuLUU <a_LoaA]l L-jl x»l jjj jjLudai! xVoj IPD (Jt ^Uaj jUjc.! jSuAA jl _!)UflJjudA LLl1a]| UjL-la jA D-jlijjujVI (JjLLq 

Risk Sharing ^'jj' 


.1 
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Risk Management Methods 


^ja ^)Iaba. a 1' ljJ^.1 J 

j^hli ajjUI Vui]| Jl* (Key Performance Indicators) is^^ c> • 

LaJ <jjHo ^Lo j]| JjAaJl jl 4_i]La]| juaxuaaJl ^jL>n ^i 

Gain Owner- ) cillj! (J^. llijj j jLajl jc. Jjlijjall Jjjjill / J_j_j_il j jjjLm ^jLLkl jjc. Jjluaall j JL^Jl __LjJ1 ^9 djljxjl) —Jj^_j • 

(ship for Risk Management 
(Plan and Report) Jja? j> <_K? ^ ^ • 

(Signoffs from Risk or Management Committee/Department) ^j^! ^UaijJi iki • 


.1 



LjCaLljai CjLJjj9I j S|M — !l _ '1 ^jLujj) jjuaa _jl oLj^ 'jj jj ^9 j/j _j'i jL.1 j _ ^-Ijjl jl _^'l . .V ^jLill JJjall ^9 aUj! ^II j 
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L 



A 


Jjjfi JjSj 


jj j*]| AjC. 


gutmtj Sjbilt 


^lUa. (J^t jj <J^U Ul (^isjj .^jujLill (JxxSt ^ULj j ^UUI ^Jl ^ijjiL Jj^aj (jl ^JI (jjjjs UUl ^juo (JaJ 

(JaO Lc j^a'N.^a Aj 15 jl Sj±a. ji jl l_$Sl±A U^Luuo Cl$.I jjuj 4,qVU>a A-iIjjjula ^xfilj-a ^3 j Clll UjjW fiiCr (JaxII Ajallk^ll 
ClllaJj3 .WJj cilli £A J tC USli .wl j (j^JjJa -WjJ V 4 jI ^jUj (JA L—L&lxJ ^5J (JJ^ S^C J £JjLuLa ^i 

C-iliAl lWj (^jiil l_Ujuo1aJI -IjliJl jl t^b *Xi a1a£* j^Jja (jA JJ ^ill L ilSlall UUll AauS t^j^lJ LpUS Ljj^aiUj (J£ (JJJ 

(jA ^Ul! (Jj^a jj 4jI£j Ajjj 2>Lj (^C-j ^J £>jjAaj Au^aLkll L LiiUjjl Uii (jill <Ug.a]| UjUII jl tA-aiU (j<Wj Vj (JaxII 

luJajl tiiLli (JJ^- (^ ^A-lLutil UljU^ b^Jtui (JaLlJJ (jl j^oJ ^jJI UjUI! ^iUull (jJaxJ fiJbj 4 jL.1 L_fljia ^il L_fljia 
(jLijjj^allj iUilb^ ^.Uiij jjj..^aj..^aWU\ AjauJalj AijjauJl l^JUcl A-aujJ Uljjj l^uV l^iUuiJ L_Jjtu^all (jA 4-au^.U ^bUu 

_ Jjuolill (J^utilj e> L\\l (JaxII 4-aujJ jJJ (jjiil jLauJajJ jUoUll 



(jjoUll % Jj^il a ! jLUI Ua (^jjjJxauj cUtil (jJji UUj jjUj U j5SI jjUj cM (jjjjS ^Ui (jl Ar-US Ulj 

^UaJjuolj ^l^U (jJjill (jl£ iLauaU A-Ij^aiul (J^xll (j^JjS UU jl£ jU 4(J>util (j^JjS SUjS ^lc I^-UUjuoUj £t ^SjU jjJ 

.4iUI (jKj (jl 

CliL u^aUjo ^£^.1 ^Vliat> ^l CllUj^ail jj£I j£il L_fl jjuo j£ij 4^a.UJl ^jUll A-ij^alUi CllUj^a jl CllLajLo ^jjujI (j>l 

^uuaJi ciiijjUi (jo ^Ljas diUjjLUij ^^.ij^aii (j* ^j^xiij ^j-ixii ^it ^j^.jii (jjUii (jjjjo uiij tL^^u i^ii l^iixj 
LjUiS UjjjI£ uiUj V (jU jl (jUul ^l SUUJI ciiljl^ A-lUj jc. Uj.wTi ^^lllj Tjjjiliil 4,jUnJI ^i 

.TjjIU Lj^U5 CjI jl^-a (^jljl 


I^ljj 


JaxII ^jjIj JajlII (jjJjS fiUUJ AjjuoUa SAia. SjJA. (JJ^J (J^Wjui (J-oxil (j^JjS £iiaJj jUj l \f\ 

.JaxII (j^j3 ^giU 6Jfk (JC- AjjjL. JAAJ L_Jja.j (j)C. ^LjaS Ua 4L_JjIUUI 

L*n.w\l Ijj^ijj . L_JJjUlj ^aixjiU ^jU (J^aLuuO Jj (jjU (J^aLuuJ (JA (JjaJJ jl (J^OJ (jLujl (jl 

^i jjiaii .ijj .“^uuu ^uii uJij ^ixiiu ^kii lu> 


26 





















VJ^.1 ja jjll j jjjLlaII ti3l£l^.yU ^Lui jVl LJ ;Sj±kll SlU jl jjjajjL Lub jl^.jj 

CjLujIjJ (j! jl Ajjjjli CjIjjJ ^^Jc. (JjuuxaJl jjui^ JuujI j.UI j ^aJxjll (Jjjjla jO ^jj3 AjjIjIIj tA-iLajll 
jjjIj CjIJ j£lj (Jjjia CllSj ^Jl ^-Liau ^JjVt Jijjiallj i (JI£jujVI j* j^Lu (jb 

*JJ^ LS^ ^ 6 C5^' L&f^ llL Sjl^ui jiuua AjLoC- ^Jl ^Liai j£lj 4-^J^ ^J*AMI Aijlallj ^aJbj jj^C. 

_ JJiJJJj ^ujj JJ L<i (jlc-JjuJ .Ij^ui juiVt ^JUuaJ Vjj A.jbc* AuuJjLlA jjJ j* ^u^JjLJ 

,Aillk^]| ^sIlaI ^LuV ^jloLuiaj aIac* jjji ^ljfll LuLuLLJj LjI jl^ jjjJali jjjilt Lili l>° 

<4jLIj 3 jl A-Ls LjIjI^j $. I jjuj ^AjIjI^j jJjJaJ ^i (Jxxll jjji ^t ji! L^.1 LJC* j lil J-fljiJl JJJJ La jJ V 

(jjj3 ^ljil JJ (jl (jJjla ^3 Aj3C* j£j V LUlI .^ajJ (JS Ljjj jjjil! LjIS Sjuk (jl (j^ajji-oll ja 4jV 
uL^.1 ^al uL^ic. (jl 4jJ±k jL 3J C_fljJuJj6 ^JMjlalt l^jl£^i ^l! (JjuO* 1 C_ijjuJ Sjt^-0 (JS AjI^jII ^Sj IL^lLdC. 

,Aijj3 Lljsl ^aJjii (Jjui^j V C 5 LH Jjjlill Ljlill (jj£jjud JaSs LIjjI lgu3 jj 

jUuij 6 jJLk ^nVij jjUj jjudJaj ^-^.lull JuUlli 6 ^ALj15 ^jUj ^Jc. JaLuo As\ jV JjjuI (jjjilt ^ljil ^JjV) 
jjui^J jLll jl£uill ^3 Jji (JS £jJaj Ll j3^l ^aUjjjl AuulLoII SjiaiJl jV t^JudC. jjji ^3 Jji S j±k 

_Aj l il£uAl l V^.ll jjqVil <j3 <1!/IxjjujI 

Juixll jualjl A£*Ualj j-Aula ^aljll^.1 L-JjllauAl Jj ^LUaC* jjji ^Jl L^ JjuUJJ £ua cUjJaJ j) LjUaj Jjjl 
L jujj'Ln (Ja ” |L_jLlaiJl jj Lj j aj^.1 jj3 (J«ilt L-jLlaiJl jj jaC* LLjjuJ ^iW\l ^au jui Jjl 4 uiK ^ujjLxauj^ 


(‘ LLuull L-j^JI Jx^ Uj| ” i^jj^ Jj| Jlii “lUjJ V ^j T i^LLlJI jj j^o aIJj* \ 

jl L_JjUauJl j£lj clULlC* (jjjS Llj3V 4 uc.LLi^.VI LiLju,llLl jjLxau jl ^-^.L LjU£ lULq L_JjUau4 JjjjI 
lU^JII ^uij jUII J-JjjjuiA ^^3 <jc*lli^yI ljUjLuuJI Lal (.^gjLx* UaLljII ^3 J-ijLuijI jJ jj£j 
JljLuuJl jjUaJ ^3 li^Lll (jjll ^Jj Jljjui juij jJ Jl £uiiaui jui <JC*LLi^.VI LIjHjLuuJI ^aj^iui 

^.LuijI ^ll jLLll ^ LiHjjuJI jJax j ^ <jc*Lvwyi LiHjLuuJI Uuuali JllLI Jjjjuj ^jc. 4 <jc*LlL^.VI 

^uLaxJj t A.j^.j3jj Llluli^. jl Li^l^.j ^UaJJJ ^jjfij LLjHjjuJI jLaxJj i^Uututc. j AljjuJl ^ila jaI LIjj 

LLj juul V 

LIjj^ 3 tluLb (JjiuuuJl llill jA ^lJu jjjlII llillj ^-^guLi j£l L1 j3j 4jU (jill llill jA ^jjull llill 
ji^. l 5«J1| jjiuuui Jjlll llill LiU£ 6 (Jjui 3 Jui^lc* jj£j LiJjj ^L^U Jui^lc* JJJjl j-Uuatijllu jjiuuui lli 

(^uaAull llill AjI (jl^ aJuic* ^^ul (J«ill llill jA 4<1 ac* lHlaI 

^jjl^l J ^g-UaJ ^i SL^.1 j jlilliui (JJJ^Jjui ^gi jJJJ^ 1^-JjuLjlc- Ajjjui Ajj^J jc* jl ^gj Ij^-ajuJ 

jxi ^JJjLa Lili LlLH Ld^-L j (J^JC* ^auuol LjIJ ‘ijl^ LlLH jjJ^jAJdll jxi !/l£ i^jLkll ^ 

jl 44_kualiJl Ajjj j^. ^^3 J%3tJ ^j3 j£ jl£ jjLtlL JJC* (judxll (j^ji j^lj tSjjj^ll A-1 a1Ll1I ^jjLuuJI 
(JlL Au^allll Ljli^xll ^Jc* Aajjlj LljLtuiaL jl ^AjIjIc* jl ^Ajjj^ jl ^Jj 3jc* (jj3 j^ljA l^j LIjjH 6^.jjuj! 
(jjudli ^jJjuIaj jjuAi Ajlij (jjudli (j^C* jjjij AJjudli Jljjud A-^JJjllj 4 (jA*Jl jl-Ja ) jLl Jjbu^a Ljli^jlc* 
jc* (juuaaixi j£juJ Lj3 j£ jLuol L_U$ ^l j^Vl jj^aj 6 jj^Jl ^3 AxjluLa L -i-JHjj Ljliij jc* ^AuJaS 
jjAa ^jI tl^jlc. AJjj^a^. J^JJ jlS ^j3 j^j jJjU^aljJJ jjJC.Lui SAaI Ajjjlj ^iixili ^3 Lln.W*i J^-l 

l_j jLuil IJa jl Lj3jC. IaLjuj i jjill ^ l^uuLudJJ ^ali L3j ^J I^uJjujJ j) fij^lj ^AL^.1 j^ij SjLVI 

^sIla! jjVaul jjxjuJ ^jI jj A-1 aAI (jl ^J jlLi V j*xll c_ilLAl jl c_i^>lij ILa _^uLajtJ ^ULlj 
AjIi^JI l^lalu ^lllj ^jill j£l ja! AijjxUl LjIc. j\-L<Jlj Ljlc.|juuall ^uLajl jc. ^LiaS Ua _AuuaLlll 
llill (jjjjc. tiUuuajlj ^aUHuJI j^LuuJI Sjj^j lJu!1£j1I SlL jj ^LuV! JJij ^Slj^JI (j jSjuui 
c_ijjui t^LV ^Ia j^J jjLuJI LjIjc. jj]| jj (jjjLudV! j^ lUac. jjji jj^ Vj tfiiA (jjill jSIj^ jjij j! 

i^Lall! jteVn JJdii! jua! jP \ 1 a 1 xa Jjj 3 V ^tiiLoC. (j^ji j laC. C_i*uJal jj^j 

Ljliil^ JljSlj cjj^ Aillja Ljli^ Jljil ^ J^xll Jjj^ ^jl jjj jjj£ Jjlii 

.juill J-alj A ^jiSflj 6^1^111 j jjbull J^ljP jji 


jjAd3 6 jjLla I^uSj jL^i JIjjui juixll Lulc. Lui L ^3 jiV! ^-^-Ij J^Lui jjLj Jljjui 

jU jV! )Uuj juixll Lu 3 j j* ^Ul! c_iuuajll ^gi ^LuV! jU^ ^J^l ijuViVd ^gi J-^.ljll Lu 3 j 


jAXJj) JJf^ l^J jj^au Lub ^gillJ jjilajuaJl jjj 4-iuLaJl LuLbLauJl ^ jjL^uJl Lu3jll Lj jjjuij 6 jLJlj 

jSuU sll^ luI jii jj£s ji sjii j^ jj£I ^jc^ Aja.1 jli Liij ^jjuij jiaijj .(Coordination 






















^Sj-a (J£ Llli3j3l j-a 4-a.l j3l dlSj IAjj ^lLa^ (Jx-aq-a 



■t*$ A> »4£ 


(jia-Ii jl lA *i-a L-ljlla-aj ^Oj-u]] ^jl^ill jjjkualJl ijlilia-a ^3 j-uui CIajIs _(j-aLk ^jJ j-a (J-A^* djul lil .^JJ (J-oO (jjj3 LjIS CIjjI 
Ij^.>ij ^Slj il^Uc. (jjj3 (J£ ^\n (jl L^iSbJ ^aUIi ^£lj ^Ajl.Vnjuj-aj <iu^lijj A£»jj 3 (J£ jLa£ (j-a L^Ijjj jjjkualJl cilli 

] ^kg.-aC.Lj I.ViLuOjQ L^l Jc> 

<jj| j]| j-\^ jA - ^■Aj-o-AU 4 .Wajj-q\I JJC. jI ^Oj-o-llU aA^jolaII $.Ijjuj - CjUjLlaIIj CjULiJI JlUj 3 JUaAl (Jj^aljlill 

La.1 jll (jjji3l (JJJ AjjujLia jLualil JjLujj j 3Jj j iilli] 6 (Jjjl1I ^jJjA] A-iLiLuuAl JSLouAl ^jILqj Clil.la.Vl U3ja-aj 

JajJa'Sj SJ£-a.l jl (JjSU£j.l S j^-^.1 j-i3jli jl 4^A-aC j£jui jjfLi *Wlj JaC. jl£ua (jjji3l £J-<iaJ j^-U VllLaS 

4jjuA-La JjIaj (^i ji Skype j\ Lync ^Ujj JA* ^jjj Lus Jj^aijii ^l-Jjj j ^ji ji u <]j^^.^ cjvij^. 

Ij31£ Lxj ^al ^jjj^VI -lijjll (J^jAa (J^ Jj^IjJI (jV ^JajlII (jjj3 (jJJ « jCuU-UIj ^.Ja^kWl j £JJjui 1I» Jju^aljj]] 

_Jajl]| £3j-o JkL j-a'sVUj ^AaC. jJC.j 

dAikualjua 4 jjli-alill) ^jjjAuAL Au-aLaJl Cl)LajLtuAlj Cljljljji] Ajj jjli£ll Ajj£-o jl CjUUj SCc.li s-Uj Ulilc. L_La.j 
C3J 6 ^jjj£JI 6jjc.j ... (_Ljl]] S-lliUl CujjjjVI £§1(JJjLc. 4JjLlAli]| L-lU jjlu^a-a 4(Jju-alij]| 6 LjI£jLII 6^1 J-Ul 
jj^J (jl LIajIj U]Laui ^3 ^jialLUlj (j^.^LLUl jjAalill jV SjjjjJa <a]jiui]| djJjJjVI ^ilj-u ^jLlILujVI ^r. u-al 
t^.Lc. jl ^ilaJ-a Cju ^aJ djJjJjVI J\ (JjJu^ajJl j-a (J-ojlII (jjj3 (jUija.j idjJjJjVI (^gAc. j-aLall LIaILlj (Jj^IjJ 
(jjjill A-a.Ua-J La (J£ ^Ac. (JjlLaj Auujj^i-o <LalfLLa Ajj^-o .lja.j jA uIjjjjjVU (JaxJI (jjj3 j j3l (jUualil J^ljJ (JjAij 
U l3i uiViu t^jtui ^j3 ^c.^ (jjj3 ^J^J ^J ^ClijjlijVl 4.^ uS (Jl ^jljil ^ia.La. jc. L^j (JjjjlILujj uj^ 

.^VLuj jj^ (JLi]| L_il3ajjj uLLujjs ut.Ti (Jjjjula3I L^jI duli 

s-UjI 6JJ3jJj CIj3j]| Jljlikl A-iii£ ^luJajlj Ig.W (jjJaj (J£Lu1a 3I 4^-a.lj-a A-iii£ ^i CllljjaJl j^Uli Cljlc.Lalia.1 (JaC. 

.j j^jaullj ci3j3! j3Ijlij ^UjV! cjjli (^5^31 Scc.luuuAI ^cuAjjIIj (JulII ciilj.il ^lc. L_ijjLii3lj (Ja*JI 

JUcV! UUj Jc* - ^3 (J£ - jljSV! (JJJJJj lUlJI jjlaJ (Ja.!jui j-a <ia.jui (J£J ^J-aj jjCa. (JaC. 

(J^Cn 4, ? n.W*ij ^iajil Jj-laJl jjiaJ AjuLUj 

(Jjjk-aji] tl£ja.jLk jl VSjjuJ! (Ji.U CiUjjii]] ^ja.Lia.! ^C-aj (JajlII (jjj3 CIjLijI£uiI jjjJalJ AjuLLo <Jj-la. (JaC. 

Jc, 6Ui33 J L-il jla.lj AuiS-a-J L_ijj^ali3l (JutJl (Jjj3 CjIS ^JalLujJ .(JajlII dlUllalLU L_LujLia 3I (JjlLuui] ^lil j±aj 
66 jjjl 3 CllUjk-Ul (Juuajlij 6^luJajVlj ^jU3l Jc* d jAall Lj3 Jc> l^Lc. (jjj3 (^Jjla.1 j3 6 (JHa3! (Jujuj 
^ ajiil |j/ax/a\L l_jjjLj jSj-o) A-ia.jLkJl CllUjjLli3l ^^illi j-a jA Lji3! U3U jjfLi V 4^£jV jLui Jc. VjLa.VIj 


L. jj]l£j jj3jIi ^jj Ui3Uj .(JuixJl <jjj3 .lljil (^iUl ^AlLuuujjui ji 4I&Jjl (JkUJ c _ 5 ii.U l_jjjLj Juu L_iijLli3l ^I^IijI Lju 

.Sj-a (j-a jj£I A.^.>U aAjUla UJjLai CIiLALui L3j 6L_JJjLli3l L. qj\ISj j-a s j^ 

^ij-u]] i^Lx]!j 4(j-aj^akli J£l 4-jkuaLaJl lHjU!lc.V! 6Lllliij-<Li]| Clllii-o i jjlj-ali ^ ^ij-u]] A^lli-Ul (J-ojlII CIiIjLI JJ^jIi 

^lAjJCj ___ iSLcLuull A-iSluJaV! ^l Jjil 6(J££ 
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cUaul! aJj^.ijj L Og.j Lb jJjJaJ ^Jc. (jAStJlj ^ j jjuuaJjj ^bjAilL Au-allJl 4j, AjjjuiaII Sjj^I Aillauill CjI^jIuuJI jj3jj 
(jjjjo lilau^J) LoS a <L^aila j| (diiij ^cuabjj £ua (JlaJl LoS) ^b jajII (J^.b CjI^jjjuia]| L11j CjjIS $.1 jjuj l^jtua 
4 jI jlW.j jui L^ljJ jl 4ililui]| ^ual jUl JJJ JaJ jll L.lllaJJ jl jJjuAi]! jui jlli^al jL I jlj ciLLVLu^ Cllll£ lil (J jLall 
^Al^JJJ ^jSjj (JjjL5j j AJjiuujJ LJjaJ jl gjla <jl ^i (bjaJl 4-i3ljua <ja.ljui j^.1 jl j£Jj j t^Uakl ^l ^Jc. 

^ijjiaj jj]j^Li]i (joc-j <ali^Li ^ijuuli cjbi^c-i jjjjj L_iij!aJ ajIjI^ ajajj ^ji Modeler 

L5^l jJa^. ^-*J^j]l ^ijAjll Llli ^abVuJ j) VI -li^- J>al Lili j£ 4<allk-Ll LjljVll jui 6JJC.j ^AjsIJJ^I 

AuaLilUl juaxll (J^.1 j-o j-o 6JJC.j LjUxiil 4la.jua ^3 jl ^bLajll jjj JaJjll (ja.1 jua jg.JVi S.li.Ac. j^Luua 

jHa 6<i]jiui]i Libi^yij ljIj^vij jjkoiii] s-Liuyi j cJjasljIi ^ Yj^vL^a a ! jui aj^jj Liii Liiic, l_l^jj 

L j]llua A-jUaJjJ jl 4 j jla Clll-l^.j (JjjLS ^aUaJJ ^^liuali jUdJJ LjIAj bl JaUI ^ LiliSj ^^Jjualill ^ Jjjj J?U^ 
jj L- )>J LiliS i( ^jUaJjJ J^.V!J c5jLo AuujLS ^aUaJ LaA.la.1 jj^b jaJ jjj -LjJJ jl jl J-^l L-ll^J (JjjLS ^aUajl 
,1^-ilc. jj.Will jui (jalu (jl £JuaJj ^uuuij (J£juJ Au^aLk ^aj|j3 ^3 ^ijuajll cJkb ^Jauuua jj\j^li]| jj£j 

£JJJ jl L-I>j3 4<jLjlauiJ ^bJ-<iU! 4uaVLui j AjLuua jc. JJ^VIJ (JjV! (JjjjuiaII (JuulII (jjjS Lili (Jjjjc. lIjI 
L-jjWi] 4<i]laui]| Clibl^c. jUlJ jjluili]| (JaC.j ^iLull 4-jLu^a ^ AiJjxul]| ^aJjll LliViSJJJJ^ (j* 1 ,JjujLlq Jj£jjJJJ 
(J-ll jjj^ajlui]| L_JJjli Ll]i£j tajLi^jlj Ailj ^la. jl 4<allaui]| 4-la.ljua ^^3 ^ijAjll (Jkb J^LLUlj pUakVI jj£-la 

,L]]i ^lc. jjkaLi]| JaC. jl ^ijAj]! AiLuuaJ irWbc. (jyj^ 


LjLjj£ j I L- \{\^\ ^3) ^jJaljj (JjuAjulL (J£juJ Aua^ua (J£i (jAsUl Ljljlal. jjli j! - (J-aC. L-Astu-al ILbj - Jjla. 

Liojjj^U Handbook j' Manualj' JjSjjjjj j*w; Liil£j ^lILo jjjs ^ljsV 

,&S.L-aj S.la.j] Ho^t (^J^ii Ljljlak jlLi ,LSj£jjL]j 


4<-iL^ajjj AuiSjaJ Llilj-lVI L]]j jjIj jl Llilc- L_Lajj ,cWLaC> jjjS 4-il£ua j j-iiWl] Li ljI jJ a£jjUI lWjIW) jl 
-iaJjl Ll]i£ ,1^-iic. ^^JJJ jlj LiLc. (jjjS Lj| jLaj| -iUaj^aJ L ^alsLJj ,<Lil£ui]| (JjLujjj jjia-j]| (JjLujj jjj jWi j!J 

,AjjujLi]| ^cjIjj]| j-ilaJ jJJj CjLil^i]| jjj 

jiaJj ^La-jll -SaJ jj jL (^cJl,.. ^ ili^J ^s-Lj^S) ^ijAj]| ^3 <a]j!ui]| AuilaiVI jjiJ LjluJajLj]| jj]jj] 4-ijauuj 4-ixuaj 
^al^ua jU^V C5 Jt-ii!a]| LJ3 j]| Jj-la. ^^-Sa^JJ j-UuaSj]|j (jlikV! -Ljjj ^jV-V! ^uUajVI ^L LjLllald ^ij L_al^V! 
(j^LaJJ ^ai b! (JuulII jjj3 -lj3 ^uaVl£j -l^uaSlj ,^uujLujV! 4-j^au^aaJ ^3 <LiC. 4a-JJJ ^^3 g.Ua*sl -ij^j jl ijAStJl 

,Li ji^o ^ aUc. cJaxj (jiii (Discipline) ^Uai <jja. 6 -ija.jUi A^Jaivi 

6j^-a.1 ljLjI^uiI LiAj Li£-i3 SlljA V <ji]| (jjJjjJall L_JjaJl Li^J jlxj jl juutJl (j^jS -AjLS L ci]] jlj^! ^IjA 
lIjIj tLijb 1 ^j 3 (JJaUlJ jjliil lIjjI ^pS-L^aj tl^-laJLuJ ^^j]! ^ajUl ^uiljjj jjAijll ^aUal jIjSIujIj 4jj jJJUiSJl 
jjjJjl^Jl j£Luuaj ^liia. b^ cili3jui jj^ jl LajjuJ tl^j3j ^Jc.j LSjjuJI A-aL^a>i ^Jc. Ja3laui]| juallui]| 
aJLiI jl 4 jjl-li j AiuaHld Jjk (^J^ (-Ui3jAj (JjlaJ j! JjJaSVIj 4i^\bc. jjxjj Ajliia. jSLLa jjjj3jjuJIj 

^AiJlkui ^JjLuua ^ c5j^.l Lj\£jjui L-JjlaJ j-o 

^aJaJ fijbV AuijLj fijjuiLxa A-iljjjuua cJjJja]| 1^j3 Lij juax]| (j^J^ jLaC.| AA l£ jua A-iJaljV'sl A-auuJ Jaia. jl ^ua 

Detach) lsj^ j^i' jp <\^Vu ajL^u kkw\ ji jLaV' j^ <jI v) (I.T. Department) ^LajLui]i 

‘((Reversion) ^ j'^' ^ jjiJj) jJj ^^Liua J^jJj 4 ^jjs ^ij^ jsi (from Central 

,ti]]J] juax]| (j^jS A-a.1-^. AiC. l^-iSl fiLjx]| j^uuJ 
b& jV Aj 3'jua ^aUaJ ^jjjuuii] jl LSjjli] j£j bj L^W^aC. jjjil ^lkb 6-^J^. Li3ljua ^aUai ^-^Lj jl 

j.lajijj \W jl Aual^Jl ^.Ijjuj LjVL.WJI ^^3 jjL^uJl LJ3 j]| JaQ^.J ^a 


,LLj]| 


A^, Jjujj ^k^.uajj<a*^\ 4 ^.YAjj Jaia. ^3 ci]Lc.LuJ ^ll! Aual^J! LjLajlstui]! ^ua juistJ! (jjj^ ^.LjujI (JjJaJ jj^aJ Lajb JaiLa.! 

■ jjx/all ^gk LiS jlLa ^iliijj 4Lj|jlji]| JLkjj 
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... <*iJ 

(jl jl (jl g^Jjs cy* o* Cy^ jjc. ^jL^aj jjjjtJI ^jlill I^jI Iajjjxj jl j^-jl cjI^KH 

4(Jajl 1I (Jjj3 ^ljslj 6tilj£jJo LjtjjtfLal U1 jUjc.| lUkl a! Jalaaj jl L. l>j IAij LoAjo ; JjSI jl l^J A^aSI tl^jll L UjAaJ 

^lc. Ajxsljll aJIaVI iiil LJj£i Aij itilLo AjjUa^ll L_alA^VI UljJJC. ^Lal LuJalj 66 Jc.Lola1I CjIj^VIj cA^AkjjoiAll Sj^-a.Vlj 


iJHaII 

^C-iljAVI jjlajJ S^Uill AjUfla jjj AJ£/Ll1I) I^cjLIjII j SjAjall 
(ajxsIj cjlAa.1 j ^c.lj5 J ;^jUjj jjli^. 
^jL^Ij) l^aJjll jjjS 


Axjj 
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jc. (jl-bU C-Laui <^£3 6 <j£jj^VIJ A-IJjjjV! A-LLuajV! dslc-UjL-ail (JU> jA La£ Cjia3 <1 jJ JLlLaailj ^Ujll U-Ujlus 
l ULU cisU <jjJa3 cisV jU-g a£jU 15^ LjjjlLa ^lj^U(2010) J > UKjil jjUL j aILUaJI 

6jjjtuL^all ^jjLUJI ^^jLj j^l jA l. Uil£jj| ^i JjUUil j ^jLuuil ^i asAajSI jl cL^jLUI (J^lL j-a jjjj L3j 6«l» 
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jU^ajsV! j^ % 7,2 ^aLuj ls (jill j jLs UjULUV! jls ^ULUI UjIjjjuj jjuaLU .LjujjVI jjjudll ^jjLU 

.(2011 JQPC) ^Ull Ujljiuiil ^i s-UjII ^jjLuL ^jjLLaII ^ic jVj^ jUL 100 (jiL c_ijjud ? 2009 ^UJ 

(jjL^ >1! cisljjSjil ^l AiLjaVU j # a!jIa jjfU L3 ^UJI ^jjUL j^ jjjSJI ^>^.11 ILb ^i jj3jjJ! alILo! jli tUililj 
jjjLl^ LUj ^uuuflLiil (JjIaj jjj LsjlLUI (JIa 1^-LUj jLu Sljl^ UjIa jjjUjjua jli ? BIMlS' jl! j^ I^LLlS 
ijLUil (jjjjud (^lc . jla3 <ijL LJUJI dsU.LiL.V! ULu jjLSajj U La j # ^jILUI ^jlajjlt j (J^jg.ll 5 Lal^LudV! 9 s.LajVl 
Ajjjl Uij ^»jjJI AjL jA U* jj£I j^li jLs aJj^ LalLuaV! j s-ljjLaLll >UiJ *UU1I jli ^UlLlLudVL jLjj Lu3 

UsL'yjlJj^jll jc ^tULudt (Jl jia3 ^i JLlUjil J ^Luil ^Ua3 ^ILj ^l AiluJaVU *(2013 6 MDPS) 2030 ULjSl jlaS 
(jLa ciiii ^i Lu) JajudjVI jjUJl (^i (JjU BIMlJS ^JUi j^Jal L3 J # LolLudl jjSI LsLudjLiA ^jjj jl jLfcJ dsULlil J 
Wjjj' jiaLL ^i S*li£l! Lj jILi 25% jLLL BIM Jl ^!lLLI jl SMART building c> 

AilSJ ClsVj^JjJjj jJjiaJ (Jl c_flL^J jia3 Ludjudj* (j^ (Jjjajj JJjS (jLu jjLlaj ^ajL LLaull IL c_aij* jl ^A-UjjlII 
^uLjJl Clsj^Ja! L3 J ^ 6jSj-o <U.J>1 (Jl j U ^jjjouJ! La # (JjJaLl AlLudjjl ^Uail ^gLuJl fiLa. jlA a ^Ac ClsUjLtuJl 
^jjjUa jl (jjajiL dj^ji! IU .jjUJI j LsLudUudil j UjUUjlJI .jx,^ (^Ac <jjudjjj UjIjjLj ^1 <UU uJUa jl U1 jV! 

j^jS <Uc (jiiaij tU^.jijj^jiij LsLudUudii 4 dsUUxii ^(jjdUii *^a jjUj Uuji j^ jjsu wlCl! <dna> ^j^-u 
Sjjil Lsj^ludl 42013 ^U > UjIaj l L^ac dsUdU.j Lsjudlj^ ClsliU. 4 J^Lk (jxi jjUjll £>U j L3J .3P+T 


AUiUui 4AiU JS > . f www.bimuserday.com > t^uLj j cl!jUUI dU jc j!>LVI ^) j^U! 6 c> 

100 j^* V U A-ijudljJ LaU. (JS ji/iN L3j # (jjla3il ^UjII (jjjud (^3 s-IjjL (Jj 3 j^ AjujV! j^Ujll (jxi SL^Ij ^jLLj 
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ja <J£juij j-lajc. Ua # £jjVI 4-^ljUI clAqWti (jj* lg-^.1 jVLJ ^ill (4) (J£joJI ^i jgJ^j bjj&j (J£ d)Uj£* # jjj£. 
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8 Use Cases fac Whoel Life C/cle I nformation Hejw 


Bnergy A.rtaly&« 

Ajialyse aid DpUmlse EtTvtronrnental perTonnance 


Generate and analjfse cod Tram DA 


4.C'5 j Modalllng 

Retrearse consHucdon pKDcesses liiDugh piDduct pfDHJ&ss IntegiaUDn 



□esigm 


Constnjction 
Time 


Operation 


iiaiill CjVU ^ CjUlLdVI fl ^JiU jWLC, 3 P+T ^jI jjil* UjjVI ^jj (4 )Jlill 


iliiUc j *Uj]| AjUo (J£1 VilikuJI (Jxxll cjIjLoia jjj Ajjui (jAjjali (The process pillar ) *LiL&*-L SJjSj 

; ^^ic. cjUIaxII jiui .Jjjjill <LudLuj cjUI jjjui* j j' j^l ^ j ^UJI (JU 

^Uill j JjUj 4 «kJXU«Vl\l U_UlU 4 (JHa 1| (Jjijul (^^ . jUilA (J£l CiLmS / Jjjlx^ JjajJj (Juixll Cil jLuIA ^^ic. U_fljxjll • 

# £cll 4 <Lal juJl ^aUUill J s-liJl 'LajLaVi 4 AjiUall L_)Lui^. j ^jjVj 6(jJj| jill djliil ja $.Uj j LajLaVl 4L jjllUill ^i 

*UJl cUlj^ lUJI C_il jL-^a i-iji-i-s'i j (jjj»J • 

.oUJI (jui 4L^.jui (J£ ^Sj A.jUc> (J£J (LOI) UjLgjLluJI (JjJjuiaj (LOD) Jj^LVill (JjJjuia JjjJjuAj • 

# A-1Ajuij <LuaJ AIA^^JLui aIUUjujIj jUlic. I • 
.jLuC-V! (Jj^uuul Villkua L_j]| jSj (Jl£u5l Jjj Ijjll lUUL&C. ^al^ 
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^UaSlW jjjiajll Jl ^LUd ^l cijULjlII j* Ulc. cjj^I (The policy pillar ) ^4^1 SjjSj 

;^ic. cjULjlIi J^jujj # ^-iiajiij ^^jisvi (jjjjuiUi 

cijU ^>Vt A-^UUI jjjIx-UI jl BS 1192: 2007 j^Lajjj ^Uuc.I J-<uajj jl j^oj Ilaj 4<U>.u&jii jjjIx-o ^uiaj • 

Uoj! 

# ^ijAJ <j£U «<Uj j>.» jl A-^.Aajj A-UjjjaII JUill ja 4-UiUSJl ^iUull ^UVuJj UlSLljJI CjUjjjjII • 

*ULjaJ UjUjc.U A.i-^alA 4 -IaAI jaVI Il^Jj # CjUijLlUI ^UVujdt Ulc.|j jj jLaM CjUijjaiAll j jIjLVI LjL^j • 
^JJjuj ^ll! SLjL>JI A.^jflll j *Uj 3 j UjUijLlUI jl jJajjij jl c # lau UjULixil ^3 UiL3 ^uJaUl ^3 A^jIaII UjUijLlUI ^Jl 

# IUb ^3 ^aUjjJ (jUl j-tfaUudll jl joUil UljjjuuA l^lsLjal 


;^1j Uj AikiUI cU-iLUI j^-bjj (The Technology Pillar) Uiiiit S jjSj 

tUjiUUl U-UUajil LjL^J • 

uu^jjii Ulj^l ai^j • 

UjUUjII JlUj jsl jjJI ljl^j • 

^jjjuIaII UjIlI^U 4-uj $.uui • 

# jjljLjil 1 ^/w j^j^ ^UUI c 4_^LUI Uc .j e ^luUi djULujjjjujl ^jlSj • 


# Ujjc.j ^c.La>\l (JuulII ‘uUSll tdUJaiAiU jjjUii s$.li£JI ^jjU jjjLl^j L_yjd juujjj ^jiil (The people Pillar) $ j-^j 
jjijUi iiUU jis ui vi ^j^u^a J^jd U-<ixj v i^jU AuujUjuiIIj dULxiij u^.jijULiii jUi jji£jii <jSj jc. l siikj jjjUH s j^j 
BIM^l $.U£ ^ic. jj£jjli BIM Ji s^usi jmUuj ^kjjVi ijjjajc. 2013 jjj^ij 4 j£joj l5^9 .^uiaJIj Ilj^. ajjuUI AjjjudJi 

^3 0^uii Ila ^jjj c_aijAii ^ajU # ajIu^vi j aj^jSH s^.U£ii ^ia^jj l 4 AUj^aji Uju^aij u^j IjalS lS j # 4jjjiii 

# (J^qUjjjSj jUjj L_fl jjuj 0 jUnJlj jla 3 

^-lAxaajil L_fljJL !l 5 ^J # UjUlkl j ^aJJ (jUl «DNA» ^ J jda ^3 jmxil A-iUjlI dVU. ^UUll LUajlj^-laJ ( 4 ) JLsll 

^jj^jj # ^.Uj 1 I UjUijLlui AjUuoaj L fljKjll 4 ^ 3 jaJI ^ £Jj^alJl ^ 4 D/ 5 D 4 .>.Wi\l j 6 L_fljll£jll jjUjj tASUall jjLdi 4 jjjudjjll 4 
JAJ ^lc. Ujajl 4 lMI .UjUijLluiJI U^jljJ^JJ A^jC.Aa 4 .U.^a^a\l AjjU^jII UjUAajlII Jjjiajl AjSjI^. UjVU^J UjUuoIjL ^aUVujdl 

ij l ^JUa jjfU ji 3 40 ^-iil Ua ^UvUjdl ^j Ul Ajl ^ 3 j 1 a 1 I j^j .AUUUil AjjlvJI UjUAajlII jljia ^jjUdil ^3 dUijLLaiil a^j 3 

*Lo£I jIaJI A^uall j) Ui^ 4 (J jk! A-AaC. jud JUjjV! Ljc. j A.flViU.>Q J^.1 ja jic> ^jjjuLUI jjja J^Uk UjUijLmiil *Loj 3 ^3 SjUjdU 

.AUUll lUj11£j1I SlU jj l^j^.U£ jjjud^l ^ 4clu-a\l &A& Lc.Ludlud 


( MATURITY MODELSfc^l &L* -4 

JajLaV) jjJjiaJ ^aJ 4 Ajl3j1aJI ^jUll 4au3 j3P+T ^Lj^ Ub lUUc.I jLa3 ^3 AjJjudjjlj £.Uj 1I Ac.1 u-a A-iil^l jld Ijlaj j>.l j^ 
jlajl^ 0jJajH ^ijd ^iludlj . jia3 ^3 LjJjudjllj ^UjJI Acl.u-a ^3 4-ilU^Jl AjcUL^JI ClUudjUiAJl ^3 A.flj # lLaj\ (JjJajll ^UajJl ^ijd 

.(1999 Paulk) jjL* u^ j ^iil (CMMI) LUtiuil llI jUil ^uaj jvuu j^ (5 

SUa. ^jjj jSLj jAdi A-iSUlIaII jjdJudV! ^UaJ ^lll ^Uajll UjUjJjudm Auuuxd. ^3 Ajjjiajl! UjljLadll ^)Ja n\ IjLlaj ^JjU J^j 

# *UjJ! ^JjUaUl JJC LlUljLtuill 
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Manoged 



Defined Measured Opfimised 


3P+T SjSfil j-aj ^5 )lS^-*^1I 


l\l j* (JjJjuua L j ^aJJ ..VVLO 4uakUll jAxJjualj CjIjUS 0jCaJ jjjUil (jUaJ ^^^J jjUrcaJl 0jJajll CIjIjjJjuia 

,(U^jlijjfUll j 4 j1ajl1I i jjjUII ^UjJI) 3P+T jdlSj ^jJl «(_£jjjll j+a^^.\l» ^jjjuU jj^aUc j* jjj 

CjIjUS ^3 S^U j ^ll (Jj| Lca t JjlSjll (J£jujJ ^jill A^liauJl ^LuVI j-jjujaj jui Aj V 4 J^J ^l JjJjuia j* ^a^iill (J^.1 (JA 

0jJajll ^ijAJ j* jjUrckll (J^.Ija1I _ 3P + T ^ij-U C5^J <^lc CljluJalAll 


Initialisation ++ . 1 

Managed »+V' .2 

Defined t -+>*^' .3 

Measured ++' .4 

Optimised j^Jl' .5 

(Initialisation )++'-4.1 


A-lj|J+Ul jjl^JJ La Ullc-J 4 CjUUxJI 04UjJ Jjjjll (J^4 V .^^uUajill LbJJjuui Lft S^lcj toL.Wrd JJC 6A_jj| C*AjL&C ^Jfcj 

_ jj£jj jl Ullc-J ^Jjill C^-aJl ^ic Aajju ^Laill _4u^aj^a^uJl <Uuijll jjlc^Jlj 


(Managed )SjUVI 4.2 

^LaCll jIjSj! jlSuft jA (JjjjjJall 4,jUx\l JaUjJajl jl .4_iillajllj ^^lojll <JjCaJl ^jjjI A-LujLujVI CjULxJI jjoJjuU ^aJJ 
liulikl L illkj jl j^iJj 4£JjLula1I ^i Sc^k JA C-Loul j£lJ UjULxII SjUI ^aJJ j .aJjLca Cl jUnJaJ £ua £JjUiui ^^Jc jjjuuJl 

^jjjJuJl jui aAhxi +lLa. jS ^3 IjljS 


Defined :<JLj£ill4.3 

s-Lail ^i jUUVI jjiaUl <jjuoUill UjULxII ^caUuJj ^AuJoIaII +jjill CjLLLulJIj SjUVI 4jLc Cia .jj j jjj jj ^jj 

V jj^ ^i il^UlkUJ l^ULiaJ + uA.nl ^LuiUll CCULolII cJjAxj (JjU j^ Aa^a^VLH IgjLL&C £JjLula1I jjjujU j.jJaUll 

j.^alaLH ^jill AjJujUill jkVU JaflJ^J (Jl jj 


Measured :lhLa1I 4.4 

j 4 -ia£1I l_jj1LujVI ^UvLjjU ci jULjlII *Li ^i ^Uiill ^jj . jUill Sj^illj ^jjjll jjivil ^.UVIj ajLjlII s^j^. jjjUi ^ij 

.AjLulII CjUUjII ^l^yi JUaall CjLtijlill ClLuJj tLb JJCJ AjjL^a^yi 


Optimised 4.5 
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ol& (. Og'ij . 0 j£ljbaj| CjLjjSlSlj jl£aVI UJjaj j-aj <jla*JI jbi (Jaill ^J^J nini 4i£-aj.a‘i..iJI jj..iVill A-jlaC- 

.(2013 ‘B Topham) >Mj >uji j* ^-LV! >wll (J-ojlII L_fllA&l jjLau ^9 <LaLudll A-AaxJI 


Ijiafl > DNA (J»L& -5 

^JI (WLC) ^LlLll SL^ Sjj^ ^Ljc,| jjjuraul LUjlIa^a jA La Aj>Wjj jla9 P-Ljll LcA u.^a gjJaJ jjoLil LljLua ^9 
WLC j* jj>^n.dlt UuLjLaj jjl£jll C-U>LjjujI L9j ,4 £ j^i! C5^ ^A^lll 0jJajll jaJ ^LVuJ ^aJJ idjLojLtuJl 
JlL jjau jLijjjujVIj jla9 AjJjujjllj s-lull Lc>1 u.^ ^9 Lljjll LLala <Jjuj AAjLLo ^3 jlial^ 4- Jiill o3, W <ill 
www.bimuserday.) BIM User Day <> L>“j >>' <> fi-aaULj .2015 > uj>'j J^j^> 

43jj]l o3A (jjajaj .«^jjjll (jjaAaJI» ^cUaj jjjjta jlaS ^^3 (_jJjVI AJjLajdll jli ‘(COm 

(2015) BIM task force CIjIjjjuILo j* La.j VLu^ll j* i I jjlaLl «NDA» ^JjLlL 0jJajll Ljajl 

jj^iLjjjII jjjjL^H ^l ^llj (2.13) NBS ‘(2011) DBIS ‘(CPIC (2011 ‘(AEC (2012j 

.(2013)RIBA 

(J£ 0jJaJ CljljjJjaLA 1 jj>laJl jjU J ^LxJjVI jjlSjll ^Jc, lL<UC>VL ^aJaJ (jill ^uuuJl 0jtjjl JtQ*N.L jJajC, ^Jj Lu9 j 

(JjJjola JajujjlL jl9 ^l ^9j jj-laJl ^9 jgkj LoS .0-100 (jLjLa ^Jc, S>W*1 jq\I LSJaaIIj jJa9 j* (j£ ^9 djLj£oJl 
.Z60 S.W*Llt L£Jaa 1I ^9 0jJajll ^jJjola JajujjlL LjjLLg X20 <^Jtj^ 1^^ jl^LLLa jA jJaS ^9 ^jjJajll 


(Policv ) ^ 4 ^ 5-1 


^aU&j>uaj) DBj (*Lj jJa-^lAjb-^j) L_JjJjujI DBBls^ IguaLVuJ £-UU ^^ul! L_u1LujVI J&! ;^JJjULa1| ^jLaiI C-uJLujI 
Ll^x-o LIU. lIu-iLjjujI ^9 j . jL.1 ^il ^jjLIa j-a l illLj ^jjLiuJI ^ ^.LjIIj ^iAj^ajll ^LvLjjI , Lj-iilLlH (s.luj 

^9 .^jjjJuJI -jj jJaJ-^kj^j dJa juLjll aJL> dj9j .vLt.ja jjjLo ^9 ^jjjulaII ^jLjjM JuLull j ^Uoa-ajll L_JjLujV 




uol! jJjJaJJ ^ajL (jill cJjLaL ^aJjuU ^aJ ^auuoauJl (Jj 9 joi jaJl (JL^V! LLjIaJ ^9 ^jjjuuJl ^v),L> ^aU L_JjLujVI LA 

.*IUi ^9ljua ^9 a-llLu ^aJ j^j 

jJjLuij ii.Wu'l L£Jaa 1I jJjLtui IguJax^ ^9 l^uJlLLudl ^aU ^jill BIM J^Ltu jL ^UUuLlLJl (^gj^ S-Lj ;CjLajIxa1| jLjla 

ls^l^Ij BIM Jl j&Lu< ‘AEC (UK) BIM Protocol ‘BS 1192: 2007 jl/L wLl l cuLV jll 

jjLLu juj>u^ll A-ullc, tjla9 A.1 j-ll BIM J^Ltu Jl L>LJl jc, cJljjuJl ^aJ LAjc,j ^Ajtuluudll aJLVI AIA 

_jla9 Llj^ ^9 SjjLaII A.jlju^Hj LjjLJI ^JjLLll Ajjjc, >UuaJ LtuJalj BIM J^Ltu £j^J <^J! L>L LlLb jl ^Jc, 
_jia9 Llj^ ^9 *Lull Lol.uk BIM ^Ljc,V LjLaJ jj^J j9 4Llaui £JjLL ^9 WallLui juLtui ^aLVuul j! 


LLujLLjjc- BIM CuLSJalQ jjjxj t^jLiuJI BIM ^>^j! jL j^L ^^Jc, LjILLLI ^jj Llu ^^jjLulaII BlM CjLilxL 
jjill jjilLJl / ^XutJl jxi BIM ^a-lc, jj^J jl j^J O^LJI IJa ^9 L_UjuJI j* ^ j^- .Cu^lLJl juaJLJ CuLiLui 
^CuLlkLJl ^ j>a 9lu.il l-l^J Iujuj jj^J jl Ljajl jLu BIM L_allk^Jl ^aLVujdVI .^JjLLJl JuujLuJI ^ll^a ^aA 

.BIM JiLuJI SjjLJI jjjLujI (^gJc, duili jJjlLJIj juuu>ua^JI j* BIM *kL£Jl ^jjii jl cu^LjILJI d iLL^ ^9j 

Lu) jjL.1 juLtua uuL^. ^JI ^j^.jj1I IJa .CuLLaxJl ^uLS jl JjALII ^Ijjuj BIM ‘kLSJl Jl ^Lia.jjil jla*j ^ gJaxJ j 

. jLuLull jjjLujV! J^Lu (LjILJIj LuLill cillJ 


(J^.ljA L qVi'>a ^9 jJjlLJlj juuuuaxJl j^ LUjlkxJl BIM (LoD) JjJ^aLjll JjLaui .^4Jt. 11 jLjj J^ij L S-^lc, 

j£j ^l luVLJI ^Jajtu ^9 AjI jA L—UjuJIj .Cul-JJauJl AilxLa A.jLc. LLja9 cilLb jl LUUJ lu^LjILJI j^lj ^jjjjJuJl 
.^JjajII IL ^I.^Vuul cillLJl / (JuutJl (JjJJ L_L£ j! j9ljuJl SjLV >ibWj (^Jlj LauJalj wlaL. tilLb 
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People iiJ-^ 5.2 


^jll (Jj|JJ lII L' \ \xJ\ > <jB\£JI Sjfkll Jj>j ^jic. jVI ^J^ Ajj^a^judll CjVLHUI ^JLJ CjJJ>I (JjUl cJ^ (J^ (jUjVI ^J 

(JHaII <Jj>u BIM Sj>Wjq ^sIjj cs^ (jj^UI L_jj.iii A>L^JI ^Jc. (jsljj cilLiA jlS _ jla3 BIM ^LajcJ jjj Uj^j 
( j^axJ *13C* ^3 j£L Lft ojlc- ,BIM Ailxlxi c_ijUaj (Jl ^3 (JjIaxj V (jjLil (juaLauujVQ l_jjj^j]| JJ^jJ JC* VluJa3 BIM J^^* 
jjjj! AjI j>1j CjVLHQI (jl VI .<*—islj^ll oLb (JLa ^lc* jjjLlil Jajjuo^ A.L^all CLli CjIjjLJI ^jJaJj BIM SJ>Wja\l c_i3ljj<Jl 

(jc* IjILuj ^3 ^CjVLILQI Cjjj>I jjUI) IjjI£ ILI Loc- Jjjuj LaAic-j .CjLAlalLUI l^ n\uj (JjjLI >Wj jl U^uuJI ja 

^liJI Lc-ll^a ^ Vjjs cijaV (jVI (^gL^. BIM ^jjuLS UjVIajj >wjj V 4jI jA ^jLuJI l_jIj> 1I jli ^BIM (jl*-L W 3 iVLbj-<JI 


. jja^ ^ UjJjgj]| J 

Process ; LtL>c. 5.3 

JlLd AjjuoLill ^jJjuIaII (J^Ijj >WjJ V 4j| <_iLugJ^I ^aJ 6 ^jJjuLUI ^3 AjjujLill ^jJjuLLI (j^ljJ ^LALjjI cJj^- (Jljjuo ^lc* Lj 

.^JjujLj ^jll ^jUSlL LlJJ ^JJjuLLI ^JI (JjiiAJ S-VLlxJl ^.J^> ,R|BA (JJ^L]aJjj]| (JJjLlXuQ] ^jSLLQl 4.JJt^>\l 3^.1 JA 

£ui jj£j U^ L . '>J AjI (jJxJJalLuiLl ^jjsl iV ^al (JU^ (jl s WJ ^JjLuQl 3^.1 JA Ll LoC- (Jjjuj LiAlc- LAij 

L_jL^u^al (jJJ JL^VI jJju^jj ^LuuJl <i^.jj ^3 AjauJalj 4 .jLc Jajljlj CjL>jIj 


Technology 5.4 

l$J SJ.WjQ BIM Jl LjIj^I .(JJ^.1 BIM (JjWJ AjjILo L>jljj£ill (jL>ui JuiLb Jua3lJj (JC- I jx\ JJ ^aJ jjJjl.VLll (jVI 


IjjSI clVLHLI 




(JA L—Jc-I Llli ^Jl AiluJaVLj . fiLSJtuJl UjLK ullj AjjLixuJI JuujAj^JL jjVI jixJJ Li>Lc- ^jJ^ 


J^jll JuuoALb AjjjuJj CjLLiJI (jlL33 L^ 1 UuJ BIM JJU^ajj ^UkjjuJ LqLjC. IFC (J^Lk (j* iLajLtuJl (J-iLj J£jui (jl 


:^mil-6 

C_ij*jll ^»J _ jia3 Hj^ L 5 ^ ^LjII Jc-Luua ^3» UjU^ U-Iau^Jl ^jjjuuAl ^jg.Q^a ^aJ^3Jj AJ>WJ L—Lajl lUb (JJ L. j.^Jl jl^ 

L^i (Uj^ L5^] ^A^-JJ U* CjU jLtuUl jLtillj ^ajJjuJl JSJ31I Jj^uuul >W.lj Cj3j jJjJaJ ^Jl ^LiaJ ^lll jjl^j ^JLJjl Aj^Jj 

.I^jjuosLj j jJa3j S-wlL&il 4 £JaaJI jj (J£i aJL^. ^Ac- <-_ijxlJI .^LJI CjLLc. 


UJ^JJ j£u 

.253 - 2 - 6-604 u NPRP Lj j^ ^L jj <jcj 3 LL^al Ji jui jjjujLI La jnLl cLxil La (Jjjuj ^j J3j 
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ROBOT STRUCTURAL 
ANALYSIS PROFESSIONAL 



J 4 I^J3 (Jjill J 5 iIjuaIaIIj ^jUaII 4-^.AaJ JJJjLudjVI JJjujAi^UI ^JJJ StlUC' ^JoljJ CjJ^-la t L_JjjujL^J| Sj^-^.1 JjJaJ 

^JI .j cLbl^VI j ^ajj*JI j ciiVbjjVI j JLlsVI ^j^j ^lc- cJj^^^I 

jJI l^uxj Ujj^ )pUJ| ci)UjLt-A <^ 1 aj BIM l 5 ^' Robot Structural Analysis 0 -u jj i^aI j 

SJj.WjqII jA-saljJLll AijJa ^lc. L_jLud^Jl ^3 

ETABS , SAP , STAAD , ) 4ijj~ll ^uuyi ^ljJI ^ ^jiUI FINITE ELEMENT METHOD 

ja ^uJaUjll L. Og.ll j (Jju^aj L3ju Ig.jJaa.j (Jj^aJJ ju^aUc* ^JI LuLLa (Jjj^j jU^alikU j ^ __ _ _ ^ SAFE 

Ajj^JI C1jL^.jJ -iA*J <3^/lc. l^J A.jJa^s Ajjj^. CIjV^Ll^ ^Jl jjjjjAxJI LudlAll aJIaaII A-JjJalilll CIiVUjl^UI Jjj^j A-AaxJI 

■ L^JJ^ 

^3 Ujj-a ^Jaxj j ^ CLjIoLuj JjjjI j (jjUL ^3 (JUioVI J^JJ dn^k ^^jjudlxJl ^o3jll 211 j (JjLajJl AjljjjuJI ^c-ol jjII j-<i jAj 

.AutoCAD jj Jj ^J-ajmajll CLUIjj (JUjj AJj^wll 0^1 jj j JjkUl jjj Jajjll j-a jJjujA 1 ^<JI j^oj J, ^jUjII gJJaC. I 

/q.vLl^H l_jj£Ijj 1I djULud^. j AjljjjuJI $l£U^l! j ^ <jjI^-JI jjujjII J ^cjLjII <jjjjj <jjUU Aj*Jj 9 REVIT 

; CliljLrk UlilaxJ SlSUua <U.jl j^JaJ ^l^UjJI (JjjlaIuj Alc-j 


rfi ^ 


n Af 

i fp 

/ j te 

A -UAk 

# ® 

i 

-vi \ 

' * 

,3 

i r 1 1 

f 1-1 

^ll 

i (p 

£2 S 



^^,/jU- jLuVI jUal - ^ - 

^LuVl 

(JjJjuua jLlal - (JjJjuua ^Uj - A-JUuali^ jjIj^. 

^ _ 

AjjJjuia CllLb jjuoJ ^jLujjI - Ujj*\.^ DjJaUlU CjLuUa 

CjUa^L - CjUjjuj3 - AjjJjuua CjUI^I ^jLujI 

- 4-iSaJjjai CjLujLujI - AA± aC* jjIj^.- jlJ*W 

A^jjjuL^ jl (bjiLo CjLujLujI 

UijAx-a Cj^UuaJ - CjLaUill LAslIU JjL^. - J jaC. 

EX- j REVIT 0-1 j* £-<* (J^Lull j (JjUaJaU^ ^lc. ^lj^-Vl j jlg-laVI CIAjjU^I j ^jLujjII ^jjSjj A- 1 aAI 0 -<iUjjil UjlL£ 

. CEL 


Ajj^j (jU U) j^JUixjjujVI Ai^uuj ^auujj CIjUjUaI Aj3 j ? ^jAsl^ j ^J jjjj ^jUjj j^3 ^UuAVU jj.W ^ilUUjjII !)Ll3 
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jA\ ja (_£ji j ; ETABS , SAP , SAFE , BROKON J4^l ‘SA ac - 


^ jUiil (jAxA (jL Lufi j 

^ dlljljJI (JU.jV 4-ljlfLal j Jjlji. j ^JaU £-4 Jjji* II ^g£.|jS J£jjj J (JjjIj JjjOC. 4 -N.ljij 


Autodesk Robot Structural Analysis Professional 2010 - Project: Column Design - Level: Standard Level - Results: available 


File Edit View Structure Analysis Results Tools Window Help 


0 6 0^ 9 {!$ Cokjmn ■ reirrforcement 


4 ► 




No. 

Re.nforcement Type 

Steel 

Grade 

Oiameter 

(mm) 

Numbe 

r 

(m) 

(m) | 

General Parameters 


1 

transversal_ 

Grade 420 

[8.0 

11 1 





Label: C R4(k40 


de 35 V Foted 


< I » l \General /Detailed X Summary table / 


& 


n—i—r 


Column - Reinforcementl: Columnl 

1—I—i—I—r 


fav 

T 


T 



T 


| Grede 420 (Detonned) 


Steel 

Rerrrforcemenl parameters 

Diameter 14.0 

Shape parameters 

Shape 


Shapecode 
- Lett end 

Hook 0.0 


Hooklength 000 
PostionX 0.00 


( djULnll <JLk^V AujIS^I j (JjI^. j (J£ju ) (JjivL^ ^j>*c. 4-^.Aaj - 

*■ R -i!:r - Sli.itMMl A-'i 4 V 1 • Pi li -- i • .-1 tfir. Fii-.-I f : .mn Pn : .'.ri:!..:, I . fes .-v.i M a 

Hr [h i** r-r^i.F J-iJytH KtW* T«J f W*:** Hftp __ 
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djLujLujV1 ^ \\a - 



(^^xll jI£jA - 
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(L ) A \')Ax ClL/L^a all aUa/^1 - 





A-ljJl3L^]l ClL/L^a^l 



AutoCAD eA' Robot t> 


Shopdrawings Created with AutoCAD Structural Detailing 



Structural Analysis in Robot Structural Analysis 
















































































































































































































ljj^>ii Families j^lLlIu ^ lu ^iii Ji ^u^l cinaj jli aIjI^ji <5Uaii ik su.q*uu^u 
(Jjd-^aall A-1 aAVI uljli jju^UjlII (j* p jjll IL& JlLa $.Ludj| JijJa ^3j p jjjouJI A-UlaJJ La 4^kj>J <j\i£Jl <j 3 L<iJ l.'N.Ljdja 


^ ? c!j^LjLl! 1 ^jbL^ J Uljjoill ILa Auudij (JLuo jjjill cUIja j! jaIjIj 

s-Ludjl jl CIujuj (J joc. j 1 ^J^. ^jjLLa l^-nj jja jLiLk^/U CuljLik 6 ^c. ciLU duijjll (JkL ^ jjjuIaj $.aJI -ik- 

? Family <LUUi jilj s ijji *ki j uuijULli aAj^ J^uuili ^ Mass 

^ll Laj l_j!jjVIj ^l^Ludllj Jsljillj jlj^JI JIa ciL j-^aLkll jj<u11 $.UJ ^-iklLudj <^111 cLjU jkll Families ^—j^LLlII 

Jjjjud ^ic. LLaS A.Ljo\I CLjU A.qL's.jUI CLjIjjjlIiaIIj -iljjUlj u_allk-<Ul ^u^Jl (JIa ^lJj| S^c. jjfL (j! jkj AJjI’ J£j cillJ 
AJjLlII ^j<uudj<i (jjd£j l^J ^lll JilJjll <j£ ^Lul jjjxj ^nujd^ ^jjjouJI (J^.1 ja jj<i A. m.jQ 4k.j>i ^3 ^LU oJiU ^Lul jjjxj Alc. JLuJl 

(jj^.1 *L<Uaj| jj Lln^k lc. jJjI jj^VI UdAj ^jUaJjjllj ^jlxJl IgAdUVn Cluajjll 0 j<iUjJ U Uu>a I^Jjjjj ^Ljj CLj^jIc. cill-Lb 

fi^J^.JjUl JjIjJlII .Wl (JjAxJ (Jj^ jl ja^uall (JAJ ^JJJUdjUl djUlUliA Ujd"\ (JjIjC. $.Ludj| l \ I^jQ 1 cUli £AJ ^J.WjQ 1^-al.AVlLudl (j£jj 

I JUll£ UjjudjQ 

Duplicate ^ c>j Edit Type J&j Lk* ^jjUJI ^j^jUl Family <LU1I - 

CLUj£j ^l 4-iL^aVI <LLl 1I ^^ic. jliUll jj^ Ul jkj LoS Ig.jlc. Jj^ull ULij S.ipa* <Llc ^uoU -k: 


a^ujjud 




Properties 


|s! 


Viewport 
Viewport 1 


Type Prcperties 


Viewports (1) 

| 

£S EditType | 

Graphics 


R 

>. 

Vievv Scale 

jCustom | 

|f 

ScaleValue 1: 

i 96 



Display Model 

l Normal 


Detail Level 

| Medium 


Detail Nuniber 

j 2 



Rotation on S... 

j None 


Visibility/Grap.. 

•rz 

Edit... 


Propertieshgla . g 1 fkppjtf, . 

i n 

'_-l l 1 1 P L 1 —' . «_■ 1 1 1_ ^^ - -l-'-J -L LJL 


Pairiy: 

Type; 


Type Parameters 


PfCtllt 

IWatcroh and [ ini^hn 

Materis! 


^vsbemi Fdmilv: VVal Stveep 

V 

ioad. J+ 


|Dr&riPpe 

*r 

Duplicate.,. \ d 


Rtrwne... 


Parameter 

Value 

Constramts 


Cufe Wall 

10 i 

Cyt by Ir^crts 

in'... 

Default 

.0' 0" 

Construction 



i <By Certcgory> 


44 


























































































siaij Family £ <>j New £ File Jj jL^ii <> Family *'-Jj) 

Ig.jlc. JjAxjIIj aAjUJI lU*j s-AiSI j I^jjj j-* jl.Wil cillij SjaL^JI T 6 mpl 3 t 6 S jill cJ^ 5 -aj15 ^ 



Jjj-U ^lc. j| jaSIj A.x^alA\l CjI£jj^IIj ^SIjaII jjj£1I CIju C % n^. CIajjjjVI <j* SjAL^JI Cj^jLlII Jjjjj 

l_jjjjj <ja Autodesk Seek jLi^i ^ljsujII ^^j^ ^hvuj^U ^.u^l i^jUai^ 

Insert 



Ljajl j£L11j jj^.j l^j l_jojj ^jll cj^jLlII Jjjjj Jaoj jj^jouUI Revitcity ^ij* (Jl* £§tj-UI lUL Jl ojjuiIja <Jjk*UI jl 
ajIjjaa l^ \ujjj SjjkVl ^LjVl AijjJaj a-iaa1j Bl M ^UI a-iaa! <iv^ jjj*j j-Jvi IJa j Ljaji jjaIaII Bl Mobjects £§J* 

U_fljjxjll jo <jjjl1I 
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RevitCity oir object 

; 4-ijujjjj ^ IjjI <j!/Ij j Families ^Jtc Jj^-il1 <Jj3 Iai^. I^jSjx^j I^jJI (jjJajll l_j^j ' a ^ j * A-kkj tilljA 


Sy^tem Families ^Uaili c^k. • 
Loadable Families ^aJi l£HI*1' • 

In Place families u 1 ^' <> ^KJJi cj^uii • 



fj (>j Categories *' 


dufljjll (J^lj Ajj^aII jl Aijx-o j£illj jj-la* ^lc 

; AjIIjII Sjjj^nll ^3 jA TypeS ^lj^l 


^jj (j£ ^jjuj ^Ajll (Jj 3 jSJ 

c>j Families ^^>tc 













Category 


Columns 


Family 

Round 

Columns 


Rectangular 

Columns 



Type 


Instances 




Rectangular 
Columns 
600 mm 


Rectangular 
Columns 
600 mm 


Rectangular 
Columns 
450 x 
600 mm 


Rectangular 
Columns 
600 x 
750 mm 


jau* Sy^tem Families 

Floors CjL u>ajV)j Roofs L Vq^Vlj W 3 lls J-L* ^ijAjll 4ujnjJI jj^IlAI jjj^j jc* aJjjjoiaII cLlAjLl]| is&j 

. Ducts ^ijSli j Pipes j 


Types) <J-^J*-Jl LsIIgJ ^uujjII Aijjj C1 iK U ? j'lJ CljljjlLaiAil ^lJj| <JlLa jjAaJI Ajjj jjjj ^jJIj ^aUajJl CjUIlc. 1 Ljajl Jajujjj 

(of Levels , Grids , Drawing Sheet & Viewports 

^jjjuLaJI 4-i^.jLk ^iljA ^3 V La£ 4-i^.jLk Cjlii^ joi 4 jU j^oj V Cj^jIxJI joi jjJl ILA jl Aijjtoa Ljajl 



aL^aJI cj^LUiiLoadable Families 


CjULLuujj J ^.1 j^JI (Jla Ljajlj UjUVIj 4 ijLuUIj c-jIjjVU Ig.n^jjj L^-jI jjLo 4 <^J^ ^LnJl CjUj^ j^j 4 Cj^jLlII j 

^jjjuLaJI JojjJ-al l^.x^u^aVi ^-j]' jj-ajJl j^ax,j Ljajl UJJIjAj 4-i^aall CjIj^V'j s-Ij^JI aJjLLo CjI^.jj oLuiaJI 

^IjjI LaS ^jjjjuIaJI ^J)j L)^ UjIj/ujjIj UjjU^aJ j^oj 3 l^J 6^0 CjIjjxIia ^j^jj joaJj^ai. 311 <JUI l ^nL JJJUOJj 

jjjuuaJJ L>oO A-^.LUj j^JI ^jlj^VI ^l JJ*LjAj t^Jl ^ajuJ ^jJ^J CjU. jlLiiJl ^bVuJ Ljajl j^oJj £.1^.1 jJl aJjLlJJ S^UlILo 
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jiut J cj^ustin Place Families 


^SjjxuJl *Li^.jLlJl j^L^aII ^3 ^j^ja JJC* ^jjjouJI JkL Ajj 3 jj^a JJj^J LS^ ^LiC. jll ^JC- SAajil! CIi^LLlII ^jJ ^-kj 

C!j3j <jl aJjUuj 4.m* Sjjju^aj 4 j ^ViH <j!c. CjIjjxIa AiU>a6 j^ojj 
j| (J^Loui (JjAj (J^jL (jlj Ljj3j L$^ C-1 aC ' (J^^ J* n^k Auilo Sjjj^oj C1l/LLl]| jJj^Iil Au^aLk 4 jjj ^cuiLjJl jSjJj 



(jj3jSll ^^LajI ... Lluajjll jjll jj^LjlI ^uujjj jll jj^aII I^jI Cln^k CLl/LLlII jUa jaI l_jj£ jO SjlaJ jL^aHL oLA 

ciuajjll ^jLkj J^b cIi^LLlII ^ia^. Llj Lsl -Li^j 









































































ab 3 dlabs Uijl j* ^i^al 


_uIjIjlu 

♦♦♦ V | ♦♦♦ 

l = lfnl»M 

. ': M 

v.. 

Sis^ 

■r ■ 


■ ; 

■ ■ jpi 

ii 1 ife ' ^4h\ 

: * iHSh- ;| 

0«nghl.hcight.widlh) 

^ 1 1 1. 1\ 



6jja. dlJJ ^uQju^aJ j! jflLAx jjJ (Jj oLu^l 4 jj!/Ij AjuUal! ^ic. IgJUlaJj <judijj <JJx] ^ a x« aJ L_fl jjuj ciljjli 6^ajjl! jjQ ciHlila! L_jt_*Ji <v!jjuj jC- L_fl5jJJ jl ^UaJjudJ t^aJU 

jlju^! 4 jj2)Ij <juUallj <JtUaJ ^J UjLajuj t iti.Vig a jl£ jl La£ U 1 jLaJ Lo£jji KsiW 

.jLuV! "UijU AjuUU! ^ic. AC.UIU! j jLuV! 4U!Ui j jLuV! 4jjUj ujLqjjujj]! !jUxjU cIj! jjjm ^jj! jpi 4 j!aj (JjjjjuiU! JLa.j] ^Luaj Ujj^ jjjUjU! ^cuqUjU! !La 

jIu£juj'J! j j.Vijli! j jjj£LU! j ujjijj]! j U£jj^l^ (JiU ^LuVl Ajj^jU CjLqjjujjI! ^i <j^aj^a^jLUl ^cU jUl ^UVnnl c-Uj! ajIIUIj jjtaVig Ut ac.Lulq ^cUjjj jA 

plugins ii^ ^'jj z* lU*jj (Rhinoceros J' j 


^uujjj tUjl UjxuUI jh^C. cULqLq! 1 <i>a<i UjuVI ^j^jL (J£judll t g \a UjU ^jjt_a_ 


-J L5- 




.JaiLuiUl ^Uc. jj_^aJaj j ^uujJ_Ut 


^Ludil uj!jIj ^l ^uiUl ~ xUjj 


Ac. jjj j t g1c.t_Uaj t g ^j 4jij£ j UsuVl Ajj!)Ij j AjjUj (JI£jujV1 Aj3 (JiLUl ^Uxjj dilc.Luj £jjl 4j.Ag j AjjujLuj^! ^jAt-iUl ^jjjAi ^c-gUjj jc. 'ijUc. (JjVl ^jujU! 

.AjjujAa^. tt JI£jAV1 Uxjj ^uujaLUl AiU^Jl AjjjjLuI! l_jLUV 1 j_o 

.Aj^Lujuj! ^aJ jjlj AjoIUU 6_lc.|j ^jljJ (^ ^jQJjQj^aJJ ^atfli dlUx£Ul ^UaS AU Ui ^aljC.1 AxJjl 6JAC. ^ajjill (^i (JUU jjAli UUa 

https://voutu.be/TqimDHzppHk 
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(jjiuLM j .IjjjAjjM j (jjjjj£l<a (_JjI j jjAijj]! ^lc- (Jjoaj j Ajuaij ^cualjjill jA ^jIjII ^jud&l! 

;Aj11j1q CjljlAu^al jijl j 

_ jLuLM Aj^Ij J<juijl l£ 11 ^cjjj] Aj^IjII JaiLudJdll ^jujj ‘-‘~ } A-LudLudVl jjq!jV! I-^j AJajudjjQ 4-^uudj AB^DB3Sic 

<j&lAjtuaJ djL^jlua ^3 jjlal ll Aijla ^ \ ^j^. ^^ILuJ jl ^uuuauLl £_l jaiudj jj<I cj\jjl£uQl l^j Aiuudj j& j AB^DXtd 

jlsuVl ^J^jll ^l jill ^Juuualiil AjlIq LgJ] <-_fljjJaJj 1 gqijmi Lq CjljjHxi] ^AHuJ ^jjSjlauJ] <£uudj jAj AB^DPfO 



t C**« WMCWO 


(0.0.0) 


(lcnght.hcight.width) 


Rhinoceros (Jl j l_jI j\n< iti VI j j.VnLll j jjd£Lall j djjfljjll j jKjj^l (JLo 6jJj£ AjjudAlA ^cuoljil 6-Ic-Luijo aLl£ Luajl jijl ^CuoLjjjll jl jA lLiHjII ^uudkll 

;4_j ^Lojjtuuaj j£uu Lojo <iiLol ^aIa j 


i£j£VI Jlli 



D'Jv-inql 1 


- :.,-, yU 


— ~M«»W _ 

Hcmi tlscrl AiHiffljSe Pwirtwtnt ID ftnMs 'i'irw Mjr>*q< Out|HJl rttfd-ms Autfrdrt*: iftft trprr.i t&ftH iffrt flJMWO (cjSund Appn 


LcplC’it' Ihcluinije Imporl Afiifr 
App Mjn^fr 5KJP Filf 


tejiSeiH AppMjnwff ImpOJtWP ABBDUbi 


|-Bi.W]n5<i|itHi( [JDWurfMiiR] urlijhw: 


¥ 


5*111* 
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lA.1 T rf* 0 & pnr&l* 




® a 


irfd-Sni A6J& Mo** Q. 


TDp Friwrt Skfc Gcn«ate Scsel 

AB3D Pl 


AB 


1= cw s e><k Qc ■•£;• ^ * ca «b # ■ 


jo Bfl 51 v- 





4_AJJ^)^J 4 -V L n ‘j ^ic, (J 


http://abV'dlabs.com/Freetrial.aspx 


i_J ijjjijjII oU2 


https://www.voutube.com/channel/UCB NFpgsLV-atvlfvHiVS»w 
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(jtUa^j j^ul LjI jl £y* ^AxJt j. 

^> J^ J ^L-^aljlL jj^uui jjLc ^3 Jju^ <lauill jjU^ £-a AuuaLa. 4 V ^al Jguull I^A Lalj UkL (Ja (JjjISj cilljA jt£ ^3 j 

<l£ J^jlII (j^js ^lc. (JjlsIIj .ii^-a. 

AuOjialill JLoC-VI JjJoM j djluc. j JaC* j^uui jLjaAj jV jL^auj ^3 Aulo Jaju jl j ^Utll jjJ^a jA ^jt^ill (jljll (jU J 

6j3j I jaja cjlcrjlaJ jjfLijud t^j3j l^ILc j VVuul jJ JI'N.j ^3 t^-i3 jiaVl ^^jlll 

JUII jj ^lfAJ *lcJJJ jj ^^julLuiaII Al3l <j\c j 4-lSjJ 4cjiall3 t^J ^Jxn«aMl Ja*J AjjJaJl Cj1.JQa ? Vujjj\I .laV ^jiaJ jjjAj^j ^LLo 

j jijuo J^L jjJ^^ll Jjj LiaIIc jj3jjjc<AI j (jju-ajk-aVull Sjjt£.Ul jj (jjj3 A^jLolaj jl^cVI (JjSI ^Utll I^A jIS 2UU UaaJl j 

Jjj^ajll jLoC jjIi£.Ul j \ llL-a SjjJ^Ul j jjL jl jjujLi jjI&UI 


^ A-lajQ^.j jjc ^jlall jji^. ^ t$.K\n Ljj3 j ^AJajiaui ^ilall (jjL^ <£I^Jjuia1I A.Lq'N.H j ^flall (jjia. <Jja. LLuoSIjj ^3 j 
jUkua-Ul *U.jIiL<i 4 . 1 'N.jII ^Jj^alil j.'U-a^ll j£i jA Jajujj JajjuJ tg.La jjjLHsVI J IgJtJjjJ j A.\^lj\I £fla l^Vi^jj 

https://www.anu.ora/licenses/copvleft.en.html 

llill l^JJbuj Jj ^lajj 4 ^uui3jV (jjj^-Vl Ig.lVnj (jia. L-JjJaiuj 4 LUiUcj Ljt^sl j^Iiaj jl LpJ LjI” <Jts jui ^.j J 

La£ LiLocl jui AillfLi jj£j V (JJ^. * I JJJ^ jt^sVI LjLojI jjfL ^ (JJ^ 4 L11 j ^jj^aJ Lul LjI 4 tg.jlc (jJjkVI (jlj^j L 

ILlilji jui tlill jj^. 1 t^jL (jj^ V (jj^ tla S^ljl jUu CjjI£ jl 

^Jj^alLui t^jl t^J Ljjj^ali .ijaui (jl s-Li^.1 Uxj jajj ‘ (JJJ^i/tl t£Li LUiUcj Ljt^sl (JJJ (jV Ajxjjiall Sjxull jA ^itjk-all ^ jill jl 
■! jtyt&AaVIj SjLtuuillj ^uJajlL \jjjl3 jjaJSJ jV ^gHfl 4 Ljj jJjaLU Llj — jajVl ^>jl LliSjtLi Uxj jlj — 


Ul ^ljjII (J^ ^AjjLuiJj jjjkV! tgixlLuJ V ^gJtntUaA AjjLalil! Cjts^JLll ^lc jju^ajaj Jjill ^aA^aj jlaJll 

^! V ^^uui3jV UjfjuJJ (jl Aa. ^! t^J IjLajJj ^AAjUcj jt^3l (jjoLl! ^ajuitsjj j! ^3 otxuui (_J^3 AjLjlI! Ljtaukual j (jjj^A-Ul 
jjjuiaj ^jI .. tg.U'N jjj tg.VVi ^i s-Uajuij Uijaui Lj!j ^UjIAjlIIj jt^sVl JjLau^al ^jI (Jj^ILlj V ^il .!(JfljV! t^jtauk-al 
^lc ^j! ^ll ^jLlxLa! Sjaj jA LUl 4 (jULUl j3 (J£j _^j^j! ^Ju^ (jA Vj ^ ^kgAl'N (jA (Jfi 4i-a (JjAaILuJ (jill £fjll U’ 

“„! £jjll I^J JL^ii! 
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